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ABSTRACT
Aims. We present basic atmospheric parameters (Teff , log g, vt and [Fe/H]) as well as luminosities, masses, radii and absolute radial
velocities for 348 stars, presumably giants, from the ∼ 1000 star sample observed within the Penn State-Torun´ Centre for Astronomy
Planet Search with the High Resolution Spectrograph of the 9.2 m Hobby-Eberly Telescope. The stellar parameters (luminosities,
masses, radii) are key ingredients in proper interpretation of newly discovered low-mass companions while a systematic study of the
complete sample will create a basis for future statistical considerations concerning low-mass companions appearance around evolved
low and intermediate-mass stars.
Methods. The atmospheric parameters were derived using a strictly spectroscopic method based on the LTE analysis of equivalent
widths of Fe I and Fe II lines. With existing photometric data and the Hipparcos parallaxes we estimated stellar masses and ages
via evolutionary tracks fitting. The stellar radii were calculated from either estimated masses and the spectroscopic log g or from
the spectroscopic Teff and estimated luminosities. The absolute radial velocities were obtained by cross-correlating spectra with a
numerical template.
Results. We completed the spectroscopic analysis for 332 stars of which 327 were found to be giants. For the remaining 16 stars with
incomplete data a simplified analysis was applied. The results show that our sample is composed of stars with effective temperatures
ranging from 4055 K to 6239 K, and log g between 1.39 and 4.78 (5 dwarfs were identified). The estimated luminosities ranging
between log L/L⊙ = −1.0 and 3 lead to masses ranging from 0.6 to 3.4 M⊙. Only 63 stars with masses larger than 2 M⊙ were found.
The radii of our stars range from 0.6 to 52 R⊙ with vast majority between 9-11 R⊙. The stars in our sample are generally less metal
abundant than the Sun with median [Fe/H] = −0.15. The estimated uncertainties in the atmospheric parameters were found to be
comparable to those reached in other studies. However, due to lack of precise parallaxes the stellar luminosities and, in turn, the
masses are far less precise, within 0.2 M⊙ in best cases, and 0.3 M⊙ on average.
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1. Introduction
Since the discovery of the first extrasolar planetary systems
by Wolszczan & Frail (1992); Mayor & Queloz (1995) and
Marcy & Butler (1996) over 700 planets were found around
other stars. The richness of exoplanets and the architectures of
planetary systems that are today emerging is amazing and rises
questions about a general picture of planet formation and evolu-
tion. Before such a general picture will be available, studies of
planetary systems in various environments are essential.
The observational techniques applied in searches for exo-
planets are all limited to their areas of competence – a range in
stellar or planetary parameters (effective temperatures, masses,
planetary periods or orbital separations etc.) that are available to
them. Due to the current detectors limitations the direct imag-
ing searches for exoplanets deliver typically massive planets at
large orbital distances from low-mass stars (cf. 2M1207 b –
⋆ Based on observations obtained with the Hobby-Eberly Telescope,
which is a joint project of the University of Texas at Austin,
the Pennsylvania State University, Stanford University, Ludwig-
Maximilians-Universita¨t Mu¨nchen, and Georg-August-Universita¨t
Go¨ttingen.
Chauvin et al. 2004 or HD 8799 system – Marois et al. 2008).
The transit planet searches, conveniently operating in the sin i ≈
1 domain (i being orbital inclination), discover exoplanets with
relatively short orbital periods (orbital separations) due to the
natural limit of the observable transit length set by the lengths
of a night (a condition now being relaxed with the multi-site
or space observations, cf. HD 80606 b – Hidas et al. 2010,
He´brard et al. 2010, Kepler 11g – Lissauer et al. 2011). The
searches for planets based on the radial velocity (RV) technique
are the most versatile. They detect planetary candidates at var-
ious orbital separations and in a wide range of planetary mini-
mum masses, as long as sin i , 0 (cf. for example GJ 581 sys-
tem – Mayor et al. 2009 and 47 UMa d – Gregory & Fischer
2010). Even this method has its limitations, though. Since it
requires a large number of narrow spectral lines it focuses on
the slowly rotating cool stars of late-F to M spectral type what
sets an upper limit to the Main Sequence planetary hosts masses
(M . 1.5M⊙). This technique is unfortunately also seriously
affected by the stellar activity (Queloz et al. 2001) which, if
not resolved, adds noise (jitter) and limits the precision in RV
(Carney et al. 2003; Hekker et al. 2006; Cumming et al. 2008).
It is, however the most suitable in searches for planets around
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stars more massive than ∼ 1.5M⊙. In turn of evolution these
stars slow down their rotation and decrease their effective tem-
peratures becoming red giants available for precise RV measure-
ments.
The Penn State-Torun´ Centre for Astronomy Planet Search
(PTPS) is aiming at detection and characterization of plan-
etary systems around stars at various evolutionary stages
(Niedzielski & Wolszczan 2008) with the long-term goal of de-
scription of the evolution of planetary systems with aging stars.
To this end over 1000 stars are monitored with the Hobby-
Eberly Telescope (HET) for RV variations using the high pre-
cision iodine-cell technique (Butler et al. 1996). The sample
is mainly composed of evolved low-mass and intermediate-
mass stars: ∼ 575 giants (including presented here 348 stars
from the Red Giant Clump (RGC) sample) and ∼ 225 sub-
giants but it also contains ∼ 200 slightly evolved dwarfs.
Several stars with planetary-mass companions were already
discovered, mainly around red giants (Niedzielski et al. 2007,
2009a,b; Gettel et al. 2012b,a). These findings supplemented
the slowly growing population of ∼ 50 planets currently
known around evolved stars, discovered in such projects like:
the McDonald Observatory Planet Search (Cochran & Hatzes
1993; Hatzes & Cochran 1993), the Okayama Planet Search
(Sato et al. 2003), the Tautenburg Planet Search (Hatzes et al.
2005), the Lick K-giant Survey (Frink et al. 2002), the ESO
FEROS planet search (Setiawan et al. 2003a,b), the Retired
A Stars and Their Companions (Johnson et al. 2007), the
CORALIE & HARPS search (Lovis & Mayor 2007), the
Boyunsen Planet Search (Lee et al. 2011) and several others.
With this paper we start a series devoted to a detailed descrip-
tion of stars incorporated in the complete PTPS sample, their
atmospheric parameters, elemental abundances, rotation veloci-
ties, kinematical properties, masses, radii, ages etc. The derived
parameters will not only describe our sample but also will allow
for proper interpretation of the planet search results. The stellar
masses are essential in extracting the planetary mass compan-
ions minimum masses (mP sin i), the radii and projected rotation
velocities are key ingredients in the stellar activity considera-
tions etc. Since the complete sample contains ∼ 1000 stars ran-
domly distributed in the skies it is of interest for general stel-
lar and galactic astrophysics as well. It may be used for studies
of galactic structure and evolution, galactic distribution of plan-
etary systems (Haywood 2009) and the galactic habitable zone
(Gonzalez et al. 2001; Lineweaver et al. 2004; McCabe & Lucas
2010; Gowanlock et al. 2011).
The purposes of present paper is to determine atmospheric
parameters, such as effective temperatures (Teff), stellar gravita-
tional accelerations (log g), microturbulence velocities (vt) and
metallicities ([Fe/H]) for 348 GK-type stars, presumably Red
Clump giants observed within the PTPS survey. Together with
existing photometric data and parallaxes (when available) they
will allow us to estimate stellar masses (M/M⊙), radii (R/R⊙)
and ages.
The RGC, together with the Main Sequence (MS) and the
red giant branch (RGB) is one of the most characteristic features
of the Hertzsprung-Russell diagram (HRD). It was identified by
Cannon (1970) and Faulkner & Cannon (1973) as the location
of the steady core helium burning. That finding was elaborated
in detail by Girardi (1999). Jimenez et al. (1998) used the RGC
stars to estimate the age of the Galaxy. Due to very similar intrin-
sic brightness of all stars at that stage the RGC was proposed as a
standard candle in distance estimates and applied to the Galactic
Center (Paczynski & Stanek 1998), the Large Magellanic Cloud
(Salaris et al. 2003) and other stellar systems.
Interesting stellar evolution phase and general astrophysical
application make the red giants, and especially the RGC stars
subject of numerous surveys. McWilliam (1990) obtained Teff
for 671 stars from broad-band photometry, log g via isochrone
fitting as well as the local thermodynamical equilibrium (LTE)
abundances from high resolution spectra. Zhao et al. (2001) de-
livered atmospheric parameters, iron abundances, α-element en-
hancements, and masses for 39 Red Clump giants selected
from the Hipparcos catalogue. Famaey et al. (2005) provided the
CORAVEL radial velocities for a sample of about 6 600 K-type
giants. Detailed spectroscopic studies of various subsamples of
the galactic Red Clump giants were presented in Mishenina et al.
(2006), Bizyaev et al. (2006, 2010), Hekker & Mele´ndez (2007),
Liu et al. (2007), Luck & Heiter (2007), Takeda et al. (2008),
Puzeras et al. (2010).
Gontcharov (2008) summarized kinematical properties and
galactic distribution of 97 348 RGC stars based on Tycho-
2 proper motions and Tycho-2 and 2MASS photometry.
Valentini & Munari (2010) studied 277 RGC stars and pre-
sented accurate multi-epoch radial velocities, atmospheric pa-
rameters, distances and space velocities (U,V,W). Moreover,
Tautvaisˇiene˙ et al. (2010) in a recent paper presented 12C/13C
abundance ratio determinations in a sample of 34 Galactic clump
giants as well as abundances of nitrogen, carbon and oxygen.
Meanwhile a new insight of giants, including clump gi-
ants, became available through CoRoT (Baglin et al. 2006) and
Kepler (Gilliland et al. 2010) precise photometry. The solar-
like oscillations in red giants were first identified in ground-
based RV observations (Hatzes & Cochran 1994; Merline 1999).
De Ridder et al. (2009) reported the presence of radial and non-
radial oscillations in over 300 giants observed with CoRoT.
These oscillations were used in massive masses and radii deter-
minations for giants (Kallinger et al. 2010; Bedding et al. 2010;
Hekker et al. 2011).
This paper is organized as follows. In Sect. 2, we describe the
sample and the observational material. The procedure of Fe lines
equivalent widths measurements and its precision are presented
in Sect. 3. The outline of the method applied in our spectroscopic
analysis is given in Sect. 4 while in the following Sect. 5 we
present several tests to evaluate reliability of the method and es-
timate uncertainties. Section 6 contains summary of the deter-
mined atmospheric parameters for our stars. These parameters
are used in Sect. 7 to estimate stellar integrated parameters: lu-
minosities, masses, radii, ages. Section 8 presents the method
and results of our RV determinations. The comparison of our re-
sults with other published data, whenever available, is presented
in Sect. 9. Section 10 contains discussion of atmospheric param-
eters and conclusions are presented in Sect. 11.
2. Targets selection and observations
The sample presented here, 348 stars, originally the SIM-EPIcS1
reference candidates, selected as presumably RGC stars bas-
ing on their existing photometry and reduced proper motions
(Gelino et al. 2005; Law et al. 2006) constitute the so-called
RGC subsample of the PTPS.
They are relatively bright field stars, with V between 4.5 and
11 mag but in the SIMBAD2 database spectral types and/or lu-
1 Space Interferometry Mission (SIM) key project: Extra-solar Planet
Interferometric Survey (EPIcS)
http://planetquest.jpl.nasa.gov/SIM
2 The SIMBAD astronomical database is operated at CDS,
Strasbourg, France.
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Fig. 1. Histograms of the apparent magnitudes in V band (left
panel) and (B−V) (right panel) for the 348 Red Clump giants
observed within the PTPS.
minosity class estimates are available only for a few (4 are clas-
sified as dwarfs and 22 as giants). The basic photometric data for
the sample stars come from the 2MASS Point Source catalogue
(Cutri et al. 2003) and the Tycho-2 catalogue (Høg & Murdin
2000) compiled by Gelino et al. (2005). For several stars miss-
ing data were gathered from Kharchenko & Roeser (2009). The
distrubitions of visual magnitudes and B−V color indices are
presented in Fig. 1. Vast majority, 92% of stars, are fainter than
V = 8 mag with (B−V) between 0.7 to 1.8 magnitudes (1.1 mag
on average).
Our sample is composed of much fainter stars than in-
cluded in most of the other RGC surveys (Famaey et al. 2005;
Mishenina et al. 2006; Hekker & Mele´ndez 2007; Takeda et al.
2008; Valentini & Munari 2010) and can be compared to the
more numerous sample of Bizyaev et al. (2006, 2010). The list
of stars, their identification and basic observational parameters
are presented in Table 1.
Our high quality, high resolution optical spectra were col-
lected since 2004 with the HET (Ramsey et al. 1998) located in
the McDonald Observatory. The telescope was equipped with
the High Resolution Spectrograph (HRS) fed with a 2 arc-
sec fiber, working in the R = 60 000 resolution (Tull 1998).
The observations were performed in the queue scheduled mode
(Shetrone et al. 2007). The spectra consisted of 46 echelle orders
recorded on the ,,blue” CCD chip (407− 592 nm) and 24 orders
on the ,,red” one (602 − 784 nm). The signal to noise ratio was
typically better than 200−250 per resolution element. The basic
data reduction (flat fielding, extraction of the spectrum, wave-
length calibration, normalization to continuum) were performed
using standard IRAF3 tasks and scripts. The wavelength calibra-
tion was based on Th-Ar lamp spectrum identification presented
in Mader & Shetrone (2002).
3. Equivalent widths of Fe lines
Since equivalent widths (EWs) of hundreds of iron lines
for every object were needed we used the DAOSPEC4
(Stetson & Pancino 2008) to measure the EWs in an automatic
manner. However, to validate reliability of the results and es-
timate uncertainties in EWs we measured spectra of 29 stars
3 IRAF is distributed by the National Optical Astronomy
Observatories, which are operated by the Association of Universities





















Fig. 2. A comparison of the automatic (DAOSPEC) and hand-
made (IRAF) EWs measurements of 5 695 Fe lines for 29 stars.
The solid line presents the one to one relation, the dashed one is
the best linear fit to the data. The individual uncertainties of the
DAOSPEC EWs measurements are presented.
manually with the IRAF (Gaussian fitting) as well. In Fig. 2
the comparison of the IRAF (manual) and the DAOSPEC (au-
tomatic) measurements is presented. We found that the best
agreement between the measurements is reached for lines with
the EWs lower than 200 mÅ. Lines with larger EWs revealed
some discrepancy towards higher manual EWs values. In gen-
eral, the linear fit to all measurements is nearly a one to one
relation. For 5 632 lines with the EW ≤ 200 mÅ we found
EWIRAF = (0.937 ± 0.005)EWDAOSPEC + (8.46 ± 0.35) and the
Pearson correlation coefficient of R = 0.939. The mean differ-
ence between the IRAF and the DAOSPEC measurements was
5.3 mÅ with a scatter of 12.8 mÅ. The mean uncertainty in the
DAOSPEC EWs was 2.13 mÅ. We proceeded with the automatic
measurements in the further analysis.
To apply the procedure described in the following sec-
tion we measured the EWs of neutral (Fe I) and ionized
(Fe II) iron absorption lines for which precise atomic data,
i.e. laboratory wavelenghts, lower excitation potentials (χ)
and oscillator strength (g f ) were available from Takeda et al.
(2005a,b). All these atomic data were compiled from the line-
lists of Grevesse & Sauval (1999); Meylan et al. (1993) and
Kurucz et al. (1984). Due to differences in the spectral cover-
age and the CCD chip cosmetics we were able to identify up to
296 lines (269 Fe I and 27 Fe II lines) from the initial sample
of ∼ 330 iron lines from Takeda et al. (2005a) in the HET/HRS
spectra. After rejecting blends, very weak and saturated lines we
used the EWs of 190 Fe I and 15 Fe II lines per star on aver-
age. Only unblended lines with the EWs ranging from 5 mÅ to
200 mÅ were included in the final spectroscopic analysis.
4. An outline of the analysis method
The iron EWs were analyzed with the TGVIT (Takeda et al.
2002a, 2005a), which is a part of the SPTOOL5 package. This
numerical algorithm is a modified version of an earlier code
and is based on the atmospheric models computed by Kurucz
(1993a,b). The TGVIT uses an iterative procedure to achieve
more cohesive parameter fits and in the version available to us
5 http://optik2.mtk.nao.ac.jp/∼takeda/sptool
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Fig. 3. An illustration of the TGVIT analysis of TYC 3018-
00996-1: Fe abundance vs. χ (top panel) relation and Fe abun-
dance vs. EW (bottom panel) relation. The open and filled circles
stand for 176 Fe I and 12 Fe II lines respectively. The mean Fe
abundance is showed on each panel as a dashed line.
was suitable for lower effective temperatures (Teff ≥ 4250 K)
than the original version (Takeda et al. 2002a), so we could ap-
ply it to the late-type stars in our sample. More details concern-
ing the iteration procedures, data calculations and formulation of
the numerical problems are presented in Takeda et al. (2002a,b,
2005a,b).
This purely spectroscopic method is based on analysis of Fe I
and Fe II lines and relies on three conditions resulting from the
assumption of the local thermodynamical equilibrium (LTE) that
have to be satisfied:
1. The abundances derived from Fe I lines may not show any
dependence on the lower excitation potential χ (excitation
equilibrium);
2. The averaged abundances from Fe I and Fe II lines must be
equal (ionization equilibrium);
3. The abundances derived from Fe I lines may not show any
dependence on the equivalent widths EWs (matching the
curve of growth shape).
We used the TGVIT to calculate Teff, log g, vt and [Fe/H],
defined in the standard manner as [Fe/H]=log(NFe/NH) −
log(NFe/NH)⊙, with the solar value of 7.50 Kurucz (1993a);
Holweger et al. (1991).
Because of relatively low Teff of our stars the number of
available Fe II lines was not sufficiently large (less than 10%
of Fe I lines) and consequently we neglected the dispersion of
Fe II abundances while estimating the minimization function D2
(TGVIT defines the dispersion D2 as a function of three argu-
ments: Teff , log g, vt that is minimized to obtain proper Fe abun-
dance). For the coefficients included in D2 we assumed the val-
ues of: c1 = 0, c2 = 1, c3 = 0 (we refer the reader to Takeda et al.
(2002a) for details).
In the vast majority of cases all three above-mentioned con-
ditions were fulfilled what was checked for every star by visual
evaluation of relations between Fe abundances and χ or EWs
like those presented in Fig. 3. The assumptions were justified
if no relation between Fe abundance and these two parameters
was present. Another conditions evaluated for every star were
the equivalence of mean Fe abundances for Fe I and Fe II lines
and the scatter around average abundance. In turn of visual in-
spection the Fe lines showing apparent deviations from the mean
Fe abundances were rejected. In the following step the parame-
ter were redetermined and the procedure was repeated, if nec-
essary, until coherent solutions for all parameters were reached.
The rejected lines were typically unrecognized blends or lines
with EWs larger than 150 mÅ with the excitation potential of
less than 0.5 eV.
The Fe abundance depends on both Teff and log g. The cou-
pling is so strong that in the iterative approach of Takeda et al.
(2002a) Teff and log g are actually simultaneously fitted and
treated as ,,one variable” (vt being the other). This coupling may,
in principle, lead to degeneracy of purely spectroscopic parame-
ters as higher effective temperature may be compensated by the
gravitational acceleration. However, in our sample, composed of
stars with effective temperatures similar to the Sun or lower we
do not expect this effect to introduce significant uncertainties.
We refer the reader to Takeda et al. (2002a) for a detailed dis-
cussion of this problem as well as for an extensive discussion on
the behavior of the D2 function, along with its related compo-
nents, around the converged solutions.
5. Verification of the adopted approach
Before running the TGVIT for our program stars we performed
a series of test using various input data. First of all we tested our
installation of the TGVIT by running it with the data for the Sun
and τ Cet (HD 10700) distributed together with the code. These
EWs were obtained from high dispersion spectra obtained at the
Okayama Astrophysical Observatory with the 188 cm telescope
(Takeda et al. 2005a). Our results are compared with those of
Takeda et al. (2005a) in Table 2. The results are practically iden-
tical which proves that our installation works well.
In a following step we determined atmospheric parameters
(i) for several stars, for which similar determinations were avail-
able form Katz et al. (1998) using Echelle spectra available from
the ELODIE Library (Soubiran et al. 1998) and (ii) for a few
well-known stars with planets, for which recent atmospheric pa-
rameters determinations are available in Butler et al. (2006), us-
ing our own HET/HRS spectra. The purpose of these tests was
to estimate reliability of the adopted method and to search for
systematic effects.
Another important reason for that analysis was to assess re-
liability of uncertainties delivered by the TGVIT as these are
determined from the quality of fits for Teff, log g and microtur-
bulence velocity and should be considered as intrinsic. Only the
uncertainties in [Fe/H] are based on actual scatter between indi-
vidual determinations for all lines in use and are expected to be
realistic.
5.1. Tests with ELODIE data
We analyzed with the TGVIT spectra of randomly selected 13
stars downloaded from the ELODIE Library (Soubiran et al.
1998)6 at the Observatoire de Haute-Provence. Both giants and
dwarfs with spectral types of G0-K3 were selected to cover sim-
ilar parameter space to our sample.
These spectra were obtained with lower than ours resolution
of R = 42 000 (Katz et al. 1998). The spectral wavelength range
6 Library of the ELODIE spectra of F5 to K7 stars is available only
in electronic form via
http://vizier.cfa.harvard.edu/viz-bin/VizieR?-source=J/A+AS/133/221
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Table 2. Atmospheric parameters of the Sun and τ Cet determined by Takeda et al. (2005a) and our results.
Takeda et al. our results
Name Sp. Teff log g vt [Fe/H] Teff log g vt [Fe/H]
Type [K] [cm s−2] [km s−1] [K] [cm s−2] [km s−1]
Sun G2V 5785 ± 8 4.44 ± 0.02 0.96 ± 0.06 0.01 ± 0.04 5785 ± 8 4.44 ± 0.02 0.96 ± 0.06 0.02 ± 0.04
τ Cet (HD 10700) G8V 5420 ± 0 4.68 ± 0.00 0.66 ± 0.10 −0.43 ± 0.06 5420 ± 0 4.68 ± 0.00 0.65 ± 0.10 −0.43 ± 0.06
Table 3. Atmospheric parameters determined by Soubiran et al. (1998) and our results for 13 stars observed with ELODIE.
Soubiran et al. our results
Name Sp. Teff log g [Fe/H] Teff log g [Fe/H]
Type [K] [cm s−2] [K] [cm s−2]
HD 10380 K3III 4057 ± 74 1.43 ± 0.25 −0.25 ± 0.14 4192 ± 13 2.03 ± 0.06 −0.36 ± 0.07
HD 10700 G8V 5264 ± 74 4.36 ± 0.25 −0.50 ± 0.14 5311 ± 28 4.40 ± 0.07 −0.41 ± 0.10
HD 22049 K2V 5052 ± 74 4.57 ± 0.25 −0.15 ± 0.14 5113 ± 40 4.65 ± 0.10 0.04 ± 0.12
HD 30834 K3III 4115 ± 74 1.73 ± 0.25 −0.21 ± 0.14 4246 ± 15 1.99 ± 0.08 −0.45 ± 0.08
HD 34411 G0V 5835 ± 63 4.17 ± 0.20 0.06 ± 0.14 5886 ± 15 4.20 ± 0.03 0.15 ± 0.05
HD 39003 K0III 4610 ± 74 2.18 ± 0.25 −0.10 ± 0.14 4618 ± 30 2.18 ± 0.11 −0.03 ± 0.14
HD 39853 K3 3994 ± 74 1.00 ± 0.25 −0.40 ± 0.14 4094 ± 13 1.63 ± 0.06 −1.00 ± 0.08
HD 113226 G8III 4983 ± 74 2.80 ± 0.25 0.05 ± 0.14 5016 ± 28 2.49 ± 0.09 0.11 ± 0.13
HD 124897 K2III 4361 ± 74 1.93 ± 0.25 −0.53 ± 0.14 4305 ± 15 1.77 ± 0.07 −0.55 ± 0.09
HD 132142 K1V 5108 ± 74 4.50 ± 0.25 −0.55 ± 0.14 5170 ± 15 4.64 ± 0.04 −0.35 ± 0.07
HD 175305 G5III 4899 ± 131 2.30 ± 0.43 −1.43 ± 0.20 5074 ± 30 2.89 ± 0.16 −1.31 ± 0.12
HD 204613 G0III 5727 ± 63 3.84 ± 0.20 −0.51 ± 0.14 5842 ± 18 4.13 ± 0.04 −0.21 ± 0.06















































































Fig. 4. A comparison of the atmospheric parameters for 13 stars observed with the ELODIE. In the following panels the relations
(top) and differences (bottom) between our results and those obtained by Soubiran et al. (1998) for Teff (a), log g (b) and [Fe/H] (c)
are presented. The solid lines represent one to one relations.
covered was 390 − 680 nm in 67 Echelle orders. Typical signal
to noise ratio was 100−150 per pixel. The spectra were reduced,
i.e. straightened, wavelength calibrated, cleaned from cosmic ray
hits, bad pixels and telluric lines. Because of the narrower spec-
tral range we were able to measure 150 Fe I and 15 Fe II lines
per star on average for the further analysis.
The results obtained with the TGVIT for these 13 stars are
presented and compared with results of Soubiran et al. (1998) in
Table 3 and Fig. 4.
The mean intrinsic uncertainties of our determinations are
σTeff = 21 K, σlog g = 0.07 and σ[Fe/H] = 0.09, respec-
tively. According to Katz et al. (1998), the average uncertainties
based on the internal accuracy assumed for the stars with signal
to noise ratio around 100 are σTeff = 86 K, σlog g = 0.28 and
σ[Fe/H] = 0.16. We note that the mean intrinsic uncertainties in
Teff and log g as given by the TGVIT are about 4 times smaller
than uncertainties estimated by Katz et al. (1998) while in the
case of [Fe/H] they are comparable. An overall agreement of the
results is clear from Fig. 4.
We calculated the mean differences and scatter (rms) be-
tween our results and those of Soubiran et al. (1998) (exclud-
ing HD 175305 for which uncertainties in Soubiran et al. (1998)
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are much larger than typical) and obtained: ∆Teff = 63 K,
∆log g = 0.15, ∆[Fe/H] = 0.02, σDTeff = 54 K, σDlog g = 0.27
and σD[Fe/H] = 0.25.
Since we used exactly the same spectra as Soubiran et al.
(1998) the only sources of the differences in the results and the
estimated uncertainties are the applied numerical procedures, the
selection of lines and the EW measurements. We note that our in-
trinsic uncertainties in Teff, log g are 2.6− 3.8 times smaller than
the resulting scatter in the results. We also note that our results
for Teff are systematically 63 K (3 σ) larger and our results for
log g are systematically 0.15 dex (2.1 σ) larger while the [Fe/H]
results do not show any systematical effects as compared with
Soubiran et al. (1998). The scatter in all results, comparable to
uncertainties as determined from Katz et al. (1998), and espe-
cially in [Fe/H], larger than the average uncertainty as estimated
by Katz et al. (1998), suggests that our results are more precise
than those of Soubiran et al. (1998).
5.2. Tests with Butler et al. (2006) data
We performed another test of quality and reliability of our re-
sults using our own HET/HRS spectra of 8 known hosts of plan-
etary systems: HD 10697, HD 38529, HD 72659, HD 74156,
HD 75732, HD 88133, HD 118203 and HD 209458, previously
analyzed by other authors. The sample contains mainly dwarfs
and sub-giants with spectral types ranging from F8 to K0. Our
results were compared to the existing determinations collected
in Butler et al. (2006), who included the nearby stars and exo-
planets data from the Lick, the Keck and the Anglo-Australian
Observatory planet searches. The results of our analysis for the
8 planet-hosting stars are summarized in Table 4, where also the
atmospheric parameters from Butler et al. (2006) are presented
(see also Fig. 5). The mean intrinsic uncertainties for the atmo-
spheric parameters obtained by us and presented in Table 4 are
σTeff = 15 K, σlog g = 0.04 and σ[Fe/H] = 0.06 while the un-
certainties presented by Butler et al. (2006) are: σTeff = 55 K,
σlog g = 0.06 and σ[Fe/H] = 0.03. The mean intrinsic uncer-
tainties in Teff as given by the TGVIT are 3.6 times smaller than
uncertainties estimated given in Butler et al. (2006) while our es-
timated uncertainties in the log g and the [Fe/H] are comparable.
After rejecting HD 118203, for which the uncertainty in Teff
as given in Butler et al. (2006) is 3 times larger than average, we
calculated the mean differences and scatter (rms) between our
results and those collected in Butler et al. (2006). We obtained:
∆Teff = −31 K, ∆log g = −0.02, ∆[Fe/H] = −0.08 and σDTeff =
49 K, σDlog g = 0.12 and σD[Fe/H] = 0.05.
Our intrinsic uncertainties in Teff and log g are 3.3 and 3
times smaller, respectively, than the resulting scatter in the re-
sults. The scatter in [Fe/H] is similar to our uncertainty estimate.
We note that our results for Teff and [Fe/H] are systemati-
cally smaller by 31 K (2 σ) and 0.08 dex (1.3 σ), respectively,
while the results for log g do not show any measurable system-
atical effects as compared with Butler et al. (2006). The scat-
ter among all results, comparable to uncertainties as determined
from Butler et al. (2006) and ours, and especially in [Fe/H],
where it is smaller than our estimate, suggests that the results
presented in Butler et al. (2006) are of similar quality or more
accurate than ours.
To conclude our tests we note that in general the Teff , log g
and [Fe/H] obtained with the TGVIT and those selected from
Soubiran et al. (1998) or Butler et al. (2006) agree with each
other. The uncertainties in the metallicities, estimated in the
TGVIT from the actual Fe abundance distribution as the standard
deviation of the mean, are realistic. Our [Fe/H] determinations
agree with those of Soubiran et al. (1998) but are systematically
1.3 σ lower than those presented in Butler et al. (2006).
The intrinsic TGVIT uncertainties of Teff are most certainly
underestimated. The comparison with Soubiran et al. (1998) re-
sults suggests that we should enlarge our σTeff estimates by
a factor of 2.6. Similar analysis of scatter between our and
Butler et al. (2006) data suggests that our uncertainties are un-
derestimated by a factor of 3.3. If to apply such corrected
σCTeff = 3.3 σTeff estimate our results agree with those
of Soubiran et al. (1998) or Butler et al. (2006) within 1 σC.
Similar analysis of scatter leads to a conclusion that our σlog g
estimates should be increased by a factor of 3. With such un-
certainty estimate our log g determinations agree with those
of Soubiran et al. (1998) or Butler et al. (2006) well within
1 σClog g = 3.0 σlog g as well. Since the microturbulence ve-
locity uncertainty is estimated in the same manner as for Teff and
log g we expect that these uncertainties are also underestimated
by a factor of 3.
6. Atmospheric parameters
The results of our determinations of the atmospheric parameters
for 348 GK giant stars are presented in Table 5 (columns 2-5).
In all cases the values of Teff, log g, vt and [Fe/H] are presented
together with their intrinsic uncertainties. For 332 objects we
obtained consistent solutions for each of stellar parameters in
(typically) 10 iterations of the procedure described in Sect. 4.
The spectroscopic analysis revealed that 5 of our presum-
ably giants are actually dwarfs (TYC 0435-01209-1, TYC 0683-
01063-1, TYC 1496-01002-1, TYC 3012-00273-1 and TYC
4444-00200-1) with log g ≥ 4.0. On the other hand, 4 objects
(TYC 2818-00449-1, TYC 2818-00504-1, TYC 2823-01028-1
and TYC 2823-01398-1) recognized in the SIMBAD as dwarfs
are actually K-type giants.
The values of Teff, log g, vt and [Fe/H] for 332 star were
found to stay generally within the range of the TGVIT model
grids. Analysis of 24 stars resulted with effective temperatures
below 4250 K with other parameters within the TGVIT range of
applicability, however. As the Kurucz (1993a) models included
in the TGVIT reach down to 4000 K we consider these determi-
nations as realistic but associated with larger uncertainties as it
will be illustrated in Sect. 6.1. For 16 stars the resulting atmo-
spheric parameters were either incoherent or outside the range
of applicability of the TGVIT. For these stars a simplified anal-
ysis was performed, as described in Sect. 6.2, and they will be
discussed separately.
The obtained Teff ranges between 4055 K and 6239 K with
a median value at 4736 K. The distribution of Teff is presented
in Fig. 6a. Virtually all our stars have Teff between 4000 K and
5200 K (with vast majority, ∼ 200 of them, between 4600 K
and 5000 K) making them mostly G8-K2 stars. The 5 dwarfs are
among the hottest stars in our sample with Teff between 4906 K
and 6239 K. The intrinsic uncertainty distribution in Teff is pre-
sented in Fig. 6e.
The derived log g for our sample stars ranges between 1.39
and 4.78 with the median of 2.66. The distribution of log g is
presented in Fig. 6b. The majority of our stars (251 of them) have
log g of 2.0 − 3.0 making them generally giants. Small fractions
of 19 bright giants with log g ≤ 2.0 and 3 subgiants with 3.7 ≤
log g ≤ 4.0 are present in our sample as well. The intrinsic
uncertainty distribution in log g is presented in Fig. 6f.
The resulting microturbulence velocity, vt, reaches values
from 0.57 km s−1 to 2.49 km s−1 and has the median value of
1.4 km s−1. Most of our stars have vt between 1.2 km s−1 and
6
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Table 4. Atmospheric parameters taken from Butler et al. (2006) and our results for 8 planet-hosting stars.
Butler et al. our results
Name Sp. Teff log g [Fe/H] Teff log g [Fe/H]
Type [K] [cm s−2] [K] [cm s−2]
HD 10697 G5IV 5680 ± 44 4.12 ± 0.06 0.19 ± 0.03 5611 ± 8 4.03 ± 0.02 0.06 ± 0.05
HD 38529 G4V 5697 ± 44 4.05 ± 0.06 0.45 ± 0.03 5620 ± 13 4.03 ± 0.03 0.31 ± 0.06
HD 72659 G0 5920 ± 44 4.24 ± 0.06 −0.01 ± 0.03 5931 ± 15 4.28 ± 0.04 −0.04 ± 0.06
HD 74156 G0 6068 ± 44 4.26 ± 0.06 0.13 ± 0.03 6060 ± 23 4.32 ± 0.05 0.04 ± 0.05
HD 75732 G8V 5235 ± 44 4.45 ± 0.06 0.32 ± 0.03 5265 ± 15 4.49 ± 0.05 0.29 ± 0.07
HD 88133 G5 5494 ± 23 4.23 ± 0.05 0.34 ± 0.03 5397 ± 10 3.97 ± 0.03 0.23 ± 0.06
HD 118203 K0 5600 ± 150 3.87 ± 0.10 0.10 ± 0.03 5784 ± 15 3.94 ± 0.04 0.09 ± 0.06




































































Fig. 5. A comparison of the atmospheric parameters for 8 known planet-hosting stars. Both relations (top) and differences (bottom)
between our results and those of Butler et al. (2006) of Teff (a), log g (b) and [Fe/H] (c) are presented. The one to one relations are
presented as solid lines.
1.6 km s−1 (Fig. 6c). The value of vt for 5 dwarfs in our sam-
ple is scattered over the range 0.57 − 1.68 km s−1. The intrinsic
uncertainty distribution of vt is presented in Fig. 6g.
The metallicity of stars in our sample, [Fe/H], stays within
−1.0 to +0.45 range with the median value of −0.15. Fig. 6d
presents the distribution and shows that our stars are generally
less metal abundant than the Sun, most of them have the [Fe/H]
in the range of −0.5 to 0.0. The intrinsic uncertainty distribution
in [Fe/H] is presented in Fig. 6h.
Fig. 7 presents a few relations between purely spectroscopic
atmospheric parameters presented in Table 5. They illustrate a
general resemblance of our sample to those studied by others (cf.
for example Takeda et al. 2008). In Fig. 7a one can notice a clear
dependance of log g on Teff. The log g tends to be higher for hot-
ter stars. For stars with Teff & 5000 K the dispersion in surface
gravity increases with effective temperature as well. Noticeable
relations exist between vt and both log g and Teff (Fig. 7b and d).
The vt decreses with both log g and Teff . In general [Fe/H] values
seem to be significantly lower for low log g stars (Fig. 7e) in our
sample, while they reveal uniform distributions in Teff (Fig. 7c)
and vt (Fig. 7f).
6.1. Uncertainty estimates
The mean intrinsic uncertainties of our determinations were
found to be: σTeff = 13 K, σlog g = 0.05, σvt = 0.08 km s−1
and σ[Fe/H] = 0.07. As already discussed in Sect. 5 all these un-
certainties, except [Fe/H], are numerical uncertainties resulting
from the iterative procedures of the TGVIT and the real uncer-
tainties are factor of 3 larger (since in a comparison with a larger
reference sample our intrinsic uncertainty scaling may change
we present our intrinsic uncertainties instead of the scalled ones).
In the case of [Fe/H] the numerical uncertainties are the standard
deviation of the mean Fe I and Fe II abundances, hence realistic.
The intrinsic uncertainties distributions are preseneted in Fig. 6
(panels e-h). There exists no correlation between the intrinsic
uncertainties and the obtained parameter values for any of the
atmospheric parameters. The scatter of the intrinsic uncertain-
ties is also uniformly distributed over the respective parameters
values but it is worth to note that for the stars with Teff below
4250 K the intrinsic uncertainties are higher, especially in log g
and [Fe/H]. In Fig. 8 the intrinsic uncertainties of Teff, log g and
[Fe/H] as a function of Teff are presented.
Several stars from the sample demonstrate uncertainties of
atmospheric parameters at least two times larger than the mean
values. In the case of [Fe/H] we noted intrinsic uncertainties
7
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Fig. 6. Distributions of atmospheric parameters for the 332 stars with the complete spectroscopic analysis: Teff, log g, vt and [Fe/H]
(panels a-d) and their intrinsic uncertainties (panels e-h) are presented.













































































Fig. 7. Relations between Teff , log g, vt and [Fe/H] for the 332 stars with the complete spectroscopic analysis.
larger than 0.12 for six stars (TYC 0870-00241-1, TYC 1425-
01506-1, TYC 3012-01520-1, TYC 3304-00408-1, TYC 4006-
00980-1 and TYC 4428-01582-1). These result from the highest
scatter of Fe abundances with respect to the excitation potential
and EWs in the whole sample.
Five objects (TYC 0096-00005-1, TYC 1425-01506-1, TYC
3011-00791-1, TYC 3304-00408-1 and TYC 3930-01790-1)
have significantly larger Teff intrinsic uncertainties (≥ 30 K). In
the case of log g larger than typical intrinsic uncertainty (> 0.1)
was obtained for nine stars (TYC 0096-00005-1, TYC 0276-
00507-1, TYC 0870-00241-1, TYC 1425-01506-1, TYC 3012-
01520-1, TYC 3304-00405-1, TYC 3304-00408-1, TYC 3930-
01790-1 and TYC 4006-00980-1). The precision in vt is the
worst (i.e. ≥ 0.15 km s−1) for eight objects (TYC 0683-01063-
1, TYC 0870-00084-1, TYC 1425-01506-1, TYC 1496-01002-
8































Fig. 8. Relations between the intrinsic uncertainties of σTeff (top
panel), σlog g (middle panel) and σ[Fe/H] (bottom panel) vs.
Teff for 332 PTPS stars.
1, TYC 3011-00791-1, TYC 3012-00273-1, TYC 3930-01790-1
and TYC 4444-00200-1).
The reason for such uncertainty increase is not always clear.
For some stars it may be associated with low effective temper-
ature, close to the TGVIT model grids limit of Teff = 4250 K
(TYC 0096-0005-1, TYC 1425-01506-1, TYC 3304-00405-1,
TYC 3304-00408-1, TYC 0276-00507-1, TYC 3012-01520-1).
In several other cases relatively the low signal to noise ratio of
our spectra might be the reason (TYC 3011-00791-1,TYC 4006-
00980-1, TYC 0870-00084-1, TYC 1496-01002-1, TYC 3012-
00273-1, TYC 4444-00200-1, TYC 4428-01582-1).
It is also possible that the larger than expected uncertainties
may be due to an unresolved stellar companion. This is the case
of TYC 0870-00241-1, a star with excellent quality spectra, and
all atmospheric parameters well within the TGVIT range, that af-
ter several epochs of the PTPS RV monitoring appeared to have
a stellar-mass companion (Niedzielski et al. - in prep.).
6.2. Stars with incomplete data
Sixteen stars of our sample have the atmospheric parameters dif-
ficult to derive using Takeda et al. (2005a) method. For these
stars the solutions found with the TGVIT were either incon-
sistent or unrealistic. To include at least partly such stars in
our analysis we adopted Teff, log g and initial luminosity esti-
mates from Adamo´w et al. (in prep.) for all of them. Effective
temperatures were calculated from the empirical calibration
of Ramı´rez & Mele´ndez (2005) based on the Tycho and the
2MASS photometry. Rough estimates of log g were obtained us-
ing the results of Bilir et al. (2006) and Gelino et al. (2005). For
all these stars the average value of [Fe/H] obtained for the 332
stars with complete spectroscopic analysis, [Fe/H] = −0.15, was
assumed (bottom part of Table 5).
This approach revealed that three stars were indeed too cool
for the approach of Takeda et al. (2005a,b). The remaining 13
did not show any different characteristic in comparison with 332
stars with complete spectroscopic analysis and the reasons why
they were not applicable to the TGVIT remain to be clarified.
Due to much larger uncertainty of the adopted atmospheric pa-
rameters for these stars they will be either discussed separately
or ignored in the following sections.
7. Luminosities, masses, ages and radii
For 271 stars from our sample no Hipparcos parallaxes are avail-
able and for another 4 (TYC 0017-01084-1, TYC 3663-00622-
1, TYC 4006-00019-1 and TYC 3304-00090-1) the Hipparcos
parallaxes π are unreliable (σπ ≥ π) therefore only estimates
of masses and radii based on spectrophotometric parallaxes de-
rived here are actually possible in most cases. For such estimates
the bolometric luminosities are required in addition to our log g,
Teff and metallicities. We calculated the intrinsic color index
(B−V)0 and the bolometric corrections BCV for our stars from
Alonso et al. (1999) empirical calibration. Using available pho-
tometry and assuming the standard interstellar reddening with
R = 3.1 (Rieke & Lebofsky 1985) we estimated luminosities for
57 stars with usable parallaxes. For 275 objects with unknown or
unreliable Hipparcos parallaxes we initially assumed MV from
Straizys & Kuriliene (1981) empirical calibration and estimated
luminosities on that basis.
Propagation of uncertainty was applied to estimate the lu-
minosity uncertainty. The adopted luminosities, together with
their uncertainty estimates are presented in Table 5 (column 11).
For the 57 stars with reliable parallaxes the values obtained here
were adopted (note that the last column in Table 1 identifies the
stars with the Hipparcos parallaxes). For the remaining 275 stars
luminosities were constrained better via fitting to evolutionary
tracks as described in the following section.
7.1. Stellar masses and luminosities
The stellar masses M/M⊙, radii R/R⊙ and the estimates of
ages were obtained by comparing the positions of stars in the
[log L/L⊙, log g, log Teff] space with the theoretical evolu-
tionary tracks of Girardi et al. (2000) and Salasnich et al. (2000)
for a given metallicity (Fig. 10). We used all available existing
tracks corresponding to eight metallicity values: [Y = 0.23, Z =
0.0004], [Y = 0.23, Z = 0.001], [Y = 0.24, Z = 0.004],
[Y = 0.25, Z = 0.008], [Y = 0.273, Z = 0.019] (the solar
composition), [Y = 0.30, Z = 0.03], [Y = 0.32, Z = 0.04] and
[Y = 0.39, Z = 0.07]. To derive M/M⊙ for every star the tracks
for the nearest metallicity were applied. Then the maximum-









where qobsi , q
mod
i and σi denote observed and modeled parame-
ters and their uncertainties respectively, was minimized over the
model parameter space. In our case the number of parameters n
was set to 3 as log L/L⊙, log g and log Teff were used. The area
over which the parameter space was explored was defined as ±
10 σ (intrinsic) in log g and log Teff and ± 3 σ in log L/L⊙. The
resulting run of the χ2 over the model parameters was found to
be typically relatively flat, therefore the final stellar mass was
calculated as a mean value over an extended area of χ2 ≤ 3 χ2
min.
That procedure resulted in consistent stellar masses determina-
tion and realistic estimates of the uncertainties.
The resulting masses range from 0.6 M/M⊙ to 3.4 M/M⊙
(see Fig. 9b for a histogram). The majority of stars in our sample
have masses below 2 M⊙. We identified, however, a significant
9
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Fig. 9. Distributions of luminosities, masses and radii (panels a-c) as well as their uncertainties (panels d-f) for 332 stars with
complete spectroscopic analysis.
number (63 or ∼ 19%) of stars which fall in the intermediate-
mass range 2 M⊙ ≤ M ≤ 7 M⊙. Table 5 (column 12) presents
the final adopted masses.
The uncertainty of stellar mass obtained by comparison with
the selected here theoretical evolutionary tracks (Girardi et al.
2000; Salasnich et al. 2000) depends on the accuracy of determi-
nation of the position of a star in the [log L/L⊙, log g, log Teff]
space. The effective temperatures and gravities are relatively
well determined, the largest source of uncertainty is the paral-
lax, i.e. luminosity. In the case of stars, for which the parallax π
was precise enough, the metallicity model choice may introduce
additional uncertainty since we used the existing evolutionary
tracks.
We found that for an average red giant with known parallax
the mass may be estimated within 0.2 M⊙ in the best cases, while
the mean uncertainty for the whole sample is σM/M⊙ = 0.3.
The uncertainties may become even larger, ∼1 M⊙, for very con-
fused evolutionary tracks regions at lower effective temperatures
(log Teff ≤ 3.65).
For most of our stars no reliable parallaxes were avail-
able therefore luminosity log L/L⊙ was constrained better than
the initial estimate by adopting the luminosity from the fits to
the evolutionary tracks, corresponding to the determined log g,
log Teff and the stellar mass. In Table 5 (column 11) such lumi-
nosity estimate is presented for 275 stars. The log L/L⊙ ranges
from −0.68 to 2.86 with a peak at 1.6 (Fig. 9a). The mean un-
certainty in log L/L⊙ was found to be 0.19 in the best cases, but
the average value for the whole sample is σ log L/L⊙ = 0.23.
The H-R diagram for 332 PTPS stars with the complete spec-
troscopic analysis is presented in Fig. 10.
7.2. Age estimates
As a large number of presented stars have roughly solar masses,
a small uncertainty in mass leeds to a significant uncertainties
in the resulting age. On the contrary for the intermediate-mass
stars the precision in mass is worse but the estimated ages are
more robust. Ages of majority of our program stars are therefore
uncertain. The estimated stellar ages are presented in Table 5
(column 14). For many stars only a wide range of age is given
reflecting the complex nature of RGC region and the difficulties
in age determination for single field objects. Nevertheless, we
found that a typical star from our sample is 3 − 5 Gyr old (mean
uncertainty in age is 1.1 − 1.5 Gyr).
7.3. Stellar radii
The stellar radii were estimated from either spectroscopic log g
and the adopted stellar mass or spectroscopic Teff and the
adopted luminosity. In every case one parameter obtained from
the spectroscopic analysis and one from the model fitting was




















where G is the gravitational constant and M⊙, R⊙, L⊙ and Teff⊙
are the solar values of mass, radius, luminosity and effective tem-
perature.
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Fig. 10. The H-R diagram for 332 PTPS stars with the com-
plete spectroscopic analysis. The theoretical evolutionary tracks
(Girardi et al. 2000) are presented for stellar masses of 1− 3 M⊙
and several metallicities. The dotted, solid and dashed lines cor-
respond to [Fe/H] = −0.4, 0.0, 0.3, respectively.
The maximum uncertainty was estimated in both approaches
by application of the logarithmic derivative method. In Fig. 11
a comparison of radii derived using both methods is presented.
Although for several stars the radii differ significantly, the gen-
eral agreement between both R/R⊙ estimates is good. Mean ab-
solute difference between radii determined from the Eqs. 2 and
3 is ∆R = 0.7 R⊙. The largest deviations exist for the most ex-
tended stars (cf. Fig. 11). They are most probably a consequence
of inaccuracy of the luminosity estimates for those luminous
stars without parallax and departure from the LTE conditions in
stars with the most extended outer regions. Due to better consis-
tency with the evolutionary status the radii obtained from Eq. 3
with their uncertainties are given in Table 5 (column 13).
The radii of stars in our sample range from 0.6 R⊙ to 52.1 R⊙
(Fig. 9c) with majority of about 9−11 R⊙. The mean uncertainty
in the derived stellar radii was found to be 0.8 R/R⊙ (Fig. 9f).
7.4. Stars with incomplete data
For the sixteen stars with incomplete atmospheric data discussed
in Sect. 6.2 and presented in the bottom part of the Table 5 we
applied essentially the same procedure to obtain luminosities,
masses, ages and radii. However, as only rough estimates of log g
and assumed [Fe/H] were available the resulting masses, ages
and radii are very uncertain. Therefore, we excluded these 16
stars from our discussion presented in Sect. 10.
8. Radial velocities
For obtaining absolute radial velocities a cross-correlation analy-
sis with an artificial template was applied. To construct the cross-
correlation functions (CCFs) the normalized stellar spectra were
correlated with a numerical mask consisting of 1 and 0 value
points (Nowak & Niedzielski 2008). The non-zero points cor-
responded to the positions of 300 non-blended, isolated stellar
absorption lines at zero velocity. In our RV measurements only
the first 17 orders of the ,,blue” spectra, free from telluric lines,
were used. The CCF was computed step by step for each veloc-
ity point without merging the orders. For every order the algo-




































Fig. 11. Comparison of radii obtained from two sets of stellar
parameters: log g, M/M⊙ and Teff, log L/L⊙ for 332 stars. The
solid line corresponds to one to one relation.

















Fig. 12. A histograms of the RVs obtained from the cross-
correlation function (left panel) and their uncertainties (right
panel) for 347 stars.
The CCFs from all orders were finally added to construct the fi-
nal CCF for the whole spectrum. The final radial velocities were
measured by fitting a Gaussian function to the CCF for the whole
spectrum. The RVs uncertainties were computed as rms/
√
17 of
the 17 RVs obtained from fitting a Gaussian to the CCF for each
order seperately. The mean standard uncertainty obtained this
way was σRVCCF = 0.041 km s−1. In Fig. 12 the distribution of
resulting RVs and their uncertainties is presented. The absolute
precision of presented RV is lower than the σRVCCF. The HRS
is neither thermally nor pressure stabilized therefore the wave-
length scale of our spectra is affected by these factors and the
real uncertainties are likely to be of the order of 1 km s−1.
In Table 5 (columns 6-8) the RVs transformed to the barycen-
ter of the Solar System with the algorithm of Stumpff (1980) for
all stars in our sample (except for TYC 3304-00479-1 due to the
lack of suitable spectra) are presented together with the epochs
of observation (MJD).
9. Comparison with literature data
The vast majority of our stars were studied here for the first time
and no comparison with literature data is possible. Nevertheless,
several individual objects were included in other surveys and we
can compare our results with those of other authors, obtained
with various methods.
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Baines et al. (2009)
Baines et al. (2010) spectroscopy
Baines et al. (2010) interferometry
Blackwell et al. (1998)
Borde et al. (2002)
Brown et al. (1989)
McWilliam (1990)
Luck (1991)
Balachandran et al. (1988)
Hekker et al. (2007)
Luck et al. (2007)
Ramirez et al. (2005)
Soubiran et al. (2008)
Taylor (1999)
van Belle et al. (2009)
Nordgren et al. (1999)*
Pasinetti Fracassini et al. (2001)






































Fig. 15. A comparison of various parameters for stars with the literature data. The uncertainties are presented if available. The solid






























Fig. 13. A comparison of Teff of the 332 PTPS stars obtained in
this study and taken from Adamo´w et al. (in prep.). Both relation
(top) and differences (bottom) are presented. The uncertainties
of both determinations are shown. The solid line corresponds to
one to one relation.
The spectroscopic determinations of Teff were compared
with effective temperatures derived by Adamo´w et al. (in prep.)
from the empirical calibration of Ramı´rez & Mele´ndez (2005)
and the Tycho and the 2MASS photometry, where all our stars
were included. The comparison of results for 332 stars is shown
in Fig. 13. No significant systematic shift is present in the data,
but the scatter, of 224 K on average, increases towards higher
effective temperatures. The mean difference between our and



































Fig. 14. A comparison of the R/R⊙ for the 332 PTPS stars
derived here and calculated from the empirical calibration of
Alonso et al. (2000). Both relation (top) and differences (bot-
tom) are presented. The uncertainties in our determinations are
shown for every target whereas Alonso et al. (2000) a typical un-
certainty for 10 R⊙ star is denoted in the upper left corner. The
solid line presents the one to one relation.
only for 4 objects the difference is significantly larger (> 740 K).
These stars are: TYC 0683-01063-1, TYC 3319-00170-1, TYC
3930-00665-1 and TYC 3993-01850-1. All of them are signifi-
cantly reddened by the interstellar extinction what probably af-
fected the photometric Teff.
Our adopted values of stellar radii for 332 stars were com-
pared with estimates obtained from the empirical calibration of
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Table 10. The mean differences and the standard deviations between stellar parameters presented in this work and derived by other
authors.
Reference Number ∆Teff ± σ ∆log g ± σ ∆[Fe/H] ±σ ∆R ± σ ∆RV ±σ Remarks
of stars [K] [cm s−2] [R⊙] [km s−1]
Adamo´w et al. (in prep.) 332 48 ± 224 − − − − (†)
Alonso et al. (2000) 332 − − − −2.2 ± 5.8 − (†)
Baines et al. (2009) 1 −178 − − −0.7 −
Baines et al. (2010) spectroscopy 1 −179 −0.34 −0.10 −5.2 −
Baines et al. (2010) interferometry 1 −78 − − −3.1 −
Balachandran et al. (1988) 1 − − −0.32 − −
Bartkevicˇius & Sperauskas (1999) 1 − − − − 0.113
Blackwell & Lynas-Gray (1998) 1 22 − − − −
Borde´ et al. (2002) 1 −57 −0.74 − − −
Brown et al. (1989) 2 103 ± 129 0.26 ± 0.42 −0.14 ± 0.10 − − (†)
de Medeiros & Mayor (1999) 4 − − − − 0.178 ± 0.169 (†,*)
Duflot et al. (1995) 5 − − − − −0.405 ± 1.810 (†,*)
Famaey et al. (2005) 19 − − − − 0.163 ± 0.834 (†,*)
Gontcharov (2006) 21 − − − − 0.422 ± 1.475 (†,*)
Hekker & Mele´ndez (2007) 1 −184 −0.74 −0.11 − −
Luck (1991) 1 448 2.14 −0.01 − −
Luck & Heiter (2007) 1 −120 −0.13 −0.05 − −
McWilliam (1990) 3 −10 ± 176 0.05 ± 0.84 0.06 ± 0.09 − − (†)
Nidever et al. (2002) 1 − − − − −0.647
Nordgren et al. (1999) 1 − − − 0.8 −
Pasinetti Fracassini et al. (2001) 4 − − − 1.4 ± 6.1 − (†)
Ramı´rez & Mele´ndez (2005) 1 −42 − −0.03 − −
Soubiran et al. (2008) 5 − − 0.00 ± 0.12 − − (†)
Taylor (1999) 4 408 − −0.02 ± 0.06 − − (†)
van Belle & von Braun (2009) 1 −266 − − 4.9 −
Notes. (†) The value after the plus-minus sign is standard deviation (if number of stars to compare is >1). (*) The difference and scatter value
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Fig. 16. The radial velocities derived from our cross-correlation
analysis compared with those available in the literature. Relation
(top) and differences (bottom) between the RV results are shown.
The RVs uncertainties are presented if available. The solid line
presents the one to one relation.
Alonso et al. (2000), based on the angular diameters obtained
from the Infra-Red Flux Method and distances computed from
the Hipparcos parallaxes. In most cases the results of R/R⊙
were fairly close to each other and comparable within the esti-
mated uncertainties. It is worth mentioning that uncertainties in
radii as estimated from Alonso et al. (2000) calibration are large
and only a typical uncertainty for a 10 R⊙ star is presented in
Fig. 14. The mean difference between our and calibrated radii is
∆(R/R⊙) = −2.2 with a scatter of 5.8 R⊙. It is interesting to note
that for the stars with smaller radii our estimates give systemat-
ically lower values, while for the stars with larger radii our es-
timates are systematically larger which is most probably caused
by the departure from the LTE.
In Fig. 15 we present a collective comparison of our param-
eters for several stars with the data available in the literature.
The results obtained by other authors are, in general, in agree-
ment with our determinations of Teff, log g, [Fe/H] and R/R⊙. In
spite of a very low number of stars in common, i.e. 5 for Teff ,
4 for log g, 8 for [Fe/H] and 5 for R/R⊙, the agreement is obvi-
ous, especially in the case of metallicity. From Fig. 15 it appears,
however, that the scatter between the determinations of various
authors is large what makes the comparison more difficult.
In Fig. 16 the RVs obtained here using the CCF technique are
compared with literature data for all stars, for which such deter-
minations were available. In all but 3 cases our radial velocities
agree with those of other authors. Large discrepancies exist in
the cases of: TYC 3012-02518-1, TYC 3930-01790-1 and TYC
3304-00090-1. The first two stars are members of binary systems
(Abt 1981; Meisel 1968) where the latter is in addition chromo-
spherically active (e.g. Strassmeier 1994). The reason for abso-
lute RV discrepancy for TYC 3304-00090-1 is unclear.
The mean differences between the respective parameters are
summarized in Table 10. We found that on average our de-
terminations agree with all presented literature results within
∆Teff = −6 K, ∆log g = 0.07, ∆[Fe/H]= −0.07, ∆R/R⊙ = −0.6
and ∆RV= −0.029 km s−1 (with exception of the 3 discrepant
stars). The mean scatter of these comparisons represented by the
standard deviation is equal to 179 K, 0.76 dex, 0.10 dex, 3.8 R⊙
and 0.841 km s−1 for Teff, log g, [Fe/H] and R and RV, respec-
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Fig. 18. Relations between [Fe/H] and log Age (top panel) as
well as M/M⊙ and log Age (bottom panel) for the 332 stars with
the complete spectroscopic analysis. The uncertainties in [Fe/H]
and M/M⊙ are only presented. The lower limit of log Age is pre-
sented if in Table 5 (column 14) the age range is given.
tively. No systematic effects were found. Our results agree with
those of other authors within the estimated uncertainties.
10. Discussion
Several relations between the integral and the atmospheric pa-
rameters are depicted in Fig. 17. From the mass-luminosity re-
lation (Fig. 17a) we infer that relatively high-mass stars tend
to be brighter but in the case of solar-mass objects we see a
large dispersion in log L/L⊙. A clear correlation exists between
log L/L⊙ and log R/R⊙ (Fig. 17b) reflecting the well-known re-
lation L ∼ R2T 4
eff
. In Fig. 17c a strong log R/R⊙ dependance on
log g, resulting from Eq. 2, is visible. One can also see that the
hotter stars in our sample tend to be of higher mass (Fig. 17d),
except for the dwarfs which reveal similar masses for a wide
range of effective temperatures (∼ 1300 K). These effects are to
much extend a result of our sample definition well illustrated in
log L/L⊙ vs. log Teff relation (Fig. 10). In turn, masses of our
sample stars show quite uniform distribution versus log g and
[Fe/H] (Fig. 17e and f).
In Fig. 17g we see that our stars are quite uniformly dis-
tributed over the metallicity vs. radius plane. Fig. 17h is similar
to the mass-luminosity relation (Fig. 17a), probably due to the
fact that the stellar radii presented in Fig. 17b result from the
derived luminosities.
The age-metallicity relation for 332 PTPS stars is shown in
Fig. 18 (top panel). As we stated already in Sect. 7.2 the stellar
ages are uncertain and in many cases ambiguously determined.
The lower limit of log Age is presented if in Table 5 (column
14) the age range is given. However, the well-known tendency
resulting from the Galactic evolution is maintained. In Fig. 18
(bottom panel) the relation between stellar age and mass is pre-
sented (the Pearson correlation coefficient is R = −0.937). For
the stars with masses larger than the solar a quadratic fit can
be determined: M/M⊙ = (1.07 ± 0.07)(log Age)2 − (21.42 ±
1.30)(log Age) + (107.93 ± 6.04). Based in Fig. 18 we find that
the giants in our sample present a wide range of evolutionary
stages. Relatively older stars (≥ 3.2 Gyr) have simultaneously
























Fig. 19. Relations between MK and Teff (top panel) as well as
MK and [Fe/H] (bottom panel) for 327 giants. The RGC stars
are presented as solid circles while the rest of stars are shown as
open circles.
lower masses (∼ 1 M⊙) and reveal higher spread in metallicity
(0.26). The more massive giants (> 1.5 M⊙), with lower spread
in metallicity (0.16), are younger (< 3.2 Gyr).
From Fig. 10 one can see that our sample is composed
mainly of regular giants evolving along the RGB and giants from
the RGC. Only very few stars appeared to be dwarfs. We applied
the definitions of RGC as proposed in Jimenez et al. (1998) and
Tautvaisiene & Puzeras (2009), i.e. 4700 K ≤ Teff ≤ 5100 K and
1.5 ≤ log L/L⊙ ≤ 1.8 to our data and due to the large uncertainty
in our luminosities we extended the log L/L⊙ range by 0.2 to
[1.3 − 2.0]. As a result we found 126 stars to fulfill the criteria
for the Clump Giants. These stars constitute only about 38% of
our sample. The mean absolute magnitudes of these stars in four
bands: MV = (0.985± 0.499) mag, MJ = (−0.700± 0.502) mag,
MH = (−1.178 ± 0.502) mag and MK = (−1.282 ± 0.508) mag
confirm that they are the Clump Giants. In Fig. 19 we can see
our RGC stars together with the rest of the sample in MK vs. Teff
and MK vs. [Fe/H] plots. The scatter (defined as the standard
deviation) in the absolute magnitudes is large due to the lack of
parallaxes and it is not possible to search for relations with either
metallicity or temperature. Given the observational uncertainties
in luminosity and our sample definition we cannot state that the
observed relative frequency of RGC stars reflects the true one.
The stellar masses obtained here by fitting observed stellar
parameters to selected evolutionary tracks are model dependent.
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Fig. 17. Some relations between parameters for the 332 stars with the complete spectroscopic analysis. In the following panels the
relations between log L/L⊙, M/M⊙, log R/R⊙ and the atmospheric parameters are presented.
Since the mass-loss was ignored they also should be considered
as upper limits.
11. Conclusions
We presented the atmospheric parameters (Teff, log g, vt and
[Fe/H]), luminosities, masses, radii, ages and the absolute radial
velocities for 348 stars from the RGC sample of the PTPS. For
vast majority of them these are the first determinations.
For 332 stars the complete spectroscopic analysis resulted in
precise Teff, log g, vt and metallicities. The estimated intrinsic
uncertainties in derived parameters are: σTeff = 13 K, σlog g =
0.05, σvt = 0.08 km s−1, σ[Fe/H] = 0.07 (the uncertainties in
effective temperatures, gravities and microturbulence velocities
as discussed in Sect. 5 are underestimated by a factor of 3). In
case of 16 stars, for which either incomplete data were available
or our spectroscopic approach failed, effective temperatures and
log g were estimated from the existing photometric data.
In turn of our analysis 5 stars from the present sample ap-
peared to be dwarfs and 343 giants, of which 126 are located in
the Red Clump. Our RGC sample was found to be composed of
stars with Teff between 4055 K and 6239 K with the median
value at 4736 K (with vast majority, ∼200 of them, between
4600 K and 5000 K), generally G8-K2 stars. The determined
log g ranges between 1.39 and 4.78 with the median of 2.66 (ma-
jority of our stars, 251 of them, have log g of 2.0 − 3.0) making
them generally giants. A small fraction of 19 bright giants with
log g ≤ 2.0 and 3 subgiants with 3.7 ≤ log g ≤ 4.0 is present as
well. The microturbulence velocity, vt, for stars from this sample
ranges from 0.57 km s−1 to 2.49 km s−1 and has the median at
1.4 km s−1. The metallicity, [Fe/H], of stars in our RGC sample
stays within −1.0 to +0.45 range with the median of −0.15, our
stars are generally less metal abundant than the Sun, and most of
them have [Fe/H] in the range of −0.5 − 0.0.
For all 348 stars luminosities, masses, radii and ages were
estimated using the presented atmospheric parameters, archive
photometric data and the Hipparcos parallaxes when available.
The log L/L⊙ range from −0.68 to 2.86 with the maximum peak
at 1.6. The resulting masses range from 0.6 M/M⊙ to 3.4 M/M⊙
with the majority of stars having masses below 2 M⊙. We identi-
fied, however, 63 (or ∼ 19%) stars which fall in the intermediate-
mass range 2 M⊙ ≤ M ≤ 7 M⊙. The determined radii range
from 0.6 R⊙ to 52.1 R⊙. Most of our stars have radii of about
9 − 11 R⊙. We found that typically stars from our sample are
3 − 5 Gyr old and have mean uncertainties in age of around
1.1 − 1.5 Gyr. Average uncertainties in derived parameters are
σ log L/L⊙ = 0.23, σM = 0.3 M⊙, σR = 0.8 R⊙.
We find the precision in derived stellar parameters accept-
able for the main purpose of our project, i.e. massive planet
search. The precision of atmospheric parameters allows for fu-
ture more sophisticated analysis of individual stars. However,
since the lack of the Hipparcos parallaxes was identified as the
main source of the uncertainty in luminosities, masses, radii and
ages for most of our stars from the presented sample we ex-
pect that the GAIA (Lindegren et al. 1994; Perryman et al. 1997;
Bailer-Jones 2002) will allow to constrain their intrinsic param-
eters better.
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Table 1. Basic catalogue data for the sample stars.
No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
1 TYC 0014 00693 1 − BD+04 126 G5 9.25 0.961 ± 0.044 − T
2 TYC 0014 00731 1 HD 4446 BD+04 118 G5 8.99 1.026 ± 0.035 2.00 ± 1.34 H
3 TYC 0014 00752 1 − BD+04 119 K0 9.75 1.146 ± 0.070 − T
4 TYC 0014 00769 1 − BD+04 107 K0 10.11 1.326 ± 0.125 − T
5 TYC 0014 00882 1 − BD+04 112 K2 9.96 1.307 ± 0.096 − T
6 TYC 0017 00572 1 − BD+04 122 K2 8.97 1.132 ± 0.040 2.34 ± 1.33 H
7 TYC 0017 00668 1 − − − 10.46 0.749 ± 0.119 − T
8 TYC 0017 00900 1 − BD+05 107 K0 9.67 1.036 ± 0.065 − T
9 TYC 0017 01084 1 HD 4760 BD+05 109 K2 7.51 1.428 ± 0.019 0.58 ± 0.98 H
10 TYC 0017 01136 1 − BD+04 111 K0 9.53 1.037 ± 0.047 − T
11 TYC 0017 01292 1 − BD+04 114 K0 9.28 0.947 ± 0.042 − T
12 TYC 0017 01299 1 HD 4366 BD+04 113 K0 8.83 1.172 ± 0.031 − T
13 TYC 0018 00446 1 − BD+04 132 K2 10.37 0.978 ± 0.101 − T
14 TYC 0096 00005 1 − BD+06 758 K5 9.84 1.450 ± 0.166 − T
15 TYC 0096 00109 1 − BD+06 750A K0 9.77 0.982 ± 0.068 − T
16 TYC 0096 00163 1 − − − 10.49 1.014 ± 0.166 − T
17 TYC 0096 00301 1 − − − 9.89 1.136 ± 0.105 − T
18 TYC 0096 00371 1 − BD+06 755 K2 10.18 1.363 ± 0.158 − T
19 TYC 0096 00378 1 − − − 10.41 0.875 ± 0.113 − T
20 TYC 0096 00417 1 − − − 9.84 1.056 ± 0.156 − T
21 TYC 0096 00418 1 − − − 10.62 1.209 ± 0.131 − K
22 TYC 0096 00659 1 HD 30897 BD+05 751 K0 8.28 1.263 ± 0.020 3.43 ± 1.33 H
23 TYC 0096 00708 1 − − − 10.17 1.254 ± 0.146 − T
24 TYC 0096 00732 1 − BD+06 750B K 10.11 0.903 ± 0.088 − T
25 TYC 0096 00778 1 − BD+06 754 K0 9.59 1.038 ± 0.067 − T
26 TYC 0096 00887 1 − − − 10.50 1.464 ± 0.290 − T
27 TYC 0272 00909 1 − − − 10.76 1.040 ± 0.262 − T
28 TYC 0273 00125 1 − BD+01 2626 − 9.95 1.201 ± 0.070 − T
29 TYC 0273 00150 1 − − − 10.21 1.042 ± 0.105 − T
30 TYC 0273 00224 1 HD 103485 BD+02 2493 K5 8.28 1.562 ± 0.025 − T
31 TYC 0273 00279 1 − BD+02 2492 K0 10.04 0.990 ± 0.063 − T
32 TYC 0273 00451 1 − − − 10.86 1.113 ± 0.382 − T
33 TYC 0273 00669 1 HD 102842 BD+01 2619 K0 9.53 1.100 ± 0.071 − T
34 TYC 0276 00507 1 − BD+03 2562 K2 9.58 1.271 ± 0.086 − T
35 TYC 0400 00329 1 − − − 10.40 1.111 ± 0.095 − T
36 TYC 0401 01176 1 − − − 10.24 1.076 ± 0.091 − T
37 TYC 0401 01874 1 − BD+01 3439 K0 10.23 1.344 ± 0.140 − T
38 TYC 0401 02049 1 HD 157855 BD+01 3432 K5 9.31 1.303 ± 0.044 3.78 ± 1.46 H
39 TYC 0401 02075 1 − − − 10.11 1.341 ± 0.107 − T
40 TYC 0405 00236 1 − BD+02 3328 K 9.62 1.194 ± 0.059 − T
41 TYC 0405 00405 1 − BD+02 3317 G5 9.89 1.101 ± 0.065 − T
42 TYC 0405 00414 1 − − − 9.85 1.123 ± 0.059 − T
43 TYC 0405 00510 1 − BD+03 3401 K0 9.92 1.161 ± 0.064 − T
44 TYC 0405 00581 1 − BD+02 3322 K0 10.03 1.330 ± 0.106 − T
45 TYC 0405 01114 1 − BD+02 3313 K2 9.49 1.306 ± 0.055 − T
46 TYC 0405 01633 1 HD 157936 BD+02 3314 G5 8.50 1.201 ± 0.021 4.83 ± 1.97 H
47 TYC 0405 01634 1 − − − 10.25 1.124 ± 0.094 − T
48 TYC 0405 01855 1 HD 158253 BD+02 3321 K2 9.14 1.595 ± 0.059 − T
49 TYC 0418 00640 1 − − − 10.73 1.199 ± 0.216 − T
50 TYC 0418 00912 1 − BD+02 3332 K2 10.37 1.168 ± 0.119 − T
51 TYC 0430 00356 1 − BD+01 3567 K2 10.15 1.227 ± 0.135 − T
52 TYC 0430 02902 1 HD 165592 BD+01 3593 K0 8.94 1.043 ± 0.035 − T
53 TYC 0434 00031 1 − BD+02 3465 K2 10.14 1.108 ± 0.151 − T
54 TYC 0434 00551 1 − − − 10.15 1.097 ± 0.123 − T
55 TYC 0434 00632 1 HD 164734 BD+03 3572 G5 8.10 0.930 ± 0.017 4.79 ± 1.34 H
56 TYC 0434 00756 1 − BD+03 3584 − 9.94 1.082 ± 0.086 − T
57 TYC 0434 01143 1 − − − 10.28 1.030 ± 0.121 − T
58 TYC 0434 01505 1 − BD+03 3590 K0III 9.78 1.192 ± 0.093 − T
59 TYC 0434 03595 1 HD 165574 BD+02 3489 K0 8.87 1.367 ± 0.065 2.26 ± 1.40 H
60 TYC 0434 03897 1 − − − 10.18 1.225 ± 0.147 − T
61 TYC 0434 04234 1 HD 165742 BD+02 3493 K5 6.51 1.481 ± 0.012 4.07 ± 0.89 H
62 TYC 0434 04538 1 − − − 10.26 1.223 ± 0.192 − T
63 TYC 0434 04779 1 HD 165419 BD+01 3585 K2 7.20 1.318 ± 0.015 − T
64 TYC 0435 01209 1 − BD+03 3603 K0III 9.55 0.880 ± 0.071 − T
65 TYC 0435 03332 1 − BD+02 3497 K0 9.04 1.100 ± 0.040 − T
66 TYC 0435 03989 1 − BD+02 3505 K0 9.43 1.155 ± 0.059 − T
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No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
67 TYC 0683 00667 1 − BD+07 735 − 9.31 0.914 ± 0.045 − T
68 TYC 0683 00789 1 − BD+07 721 K0 9.44 1.135 ± 0.059 − T
69 TYC 0683 01063 1 − − − 10.06 1.280 ± 0.116 − T
70 TYC 0683 01190 1 − BD+07 736 K0 9.07 1.154 ± 0.040 − T
71 TYC 0684 00553 1 − − − 10.31 1.052 ± 0.115 − T
72 TYC 0684 00744 1 − BD+07 742 K5 9.62 1.357 ± 0.090 − T
73 TYC 0684 01276 1 − − − 10.61 1.589 ± 0.400 − T
74 TYC 0863 00082 1 − BD+15 2372 G5 9.75 0.897 ± 0.060 − T
75 TYC 0863 00230 1 − BD+15 2371 K0 9.35 1.115 ± 0.052 − T
76 TYC 0870 00084 1 − − K0III 10.22 0.925 ± 0.193 − T
77 TYC 0870 00114 1 HD 102272 BD+14 2434 K2 8.69 1.020 ± 0.015 2.76 ± 1.11 H
78 TYC 0870 00130 1 − BD+15 2387 K0 9.12 0.922 ± 0.032 2.23 ± 1.54 H
79 TYC 0870 00204 1 − BD+15 2375 − 10.28 1.061 ± 0.134 − T
80 TYC 0870 00207 1 − BD+15 2386 G0 9.65 1.259 ± 0.080 − T
81 TYC 0870 00241 1 HD 102103 BD+15 2374 K0 6.51 1.165 ± 0.009 4.80 ± 0.87 H
82 TYC 0870 00255 1 − BD+15 2390 G5 10.17 1.009 ± 0.095 − T
83 TYC 0870 00314 1 − − K2 10.06 1.051 ± 0.141 − T
84 TYC 0870 00937 1 − BD+15 2385 K0 9.82 1.100 ± 0.068 − T
85 TYC 0955 00126 1 − − − 10.78 1.769 ± 0.364 − Tc
86 TYC 0956 00028 1 − BD+14 2970 K0 10.06 1.698 ± 0.241 − T
87 TYC 1058 00120 1 HD 188105 BD+07 4275 K0 7.63 1.185 ± 0.014 4.75 ± 1.21 H
88 TYC 1058 00205 1 HD 188369 BD+08 4263 K2 8.75 1.197 ± 0.029 1.84 ± 1.35 H
89 TYC 1058 00635 1 HD 188004 BD+08 4249 K0 8.98 1.080 ± 0.033 − T
90 TYC 1058 00979 1 − BD+08 4223 K2 10.10 1.253 ± 0.076 − T
91 TYC 1058 01279 1 HD 188237 BD+08 4259 K0 8.00 1.098 ± 0.018 − T
92 TYC 1058 01329 1 − BD+08 4256 K0 9.83 1.108 ± 0.064 − T
93 TYC 1058 01537 1 HD 187377 BD+08 4228 G5 9.41 1.061 ± 0.040 − T
94 TYC 1058 01931 1 − − − 9.72 1.029 ± 0.091 − T
95 TYC 1058 02389 1 HD 188124 BD+08 4252 K2 8.95 1.150 ± 0.047 − T
96 TYC 1058 02865 1 HD 188214 BD+08 4258 K2 8.48 1.113 ± 0.029 − T
97 TYC 1058 02919 1 − − − 10.27 1.033 ± 0.134 − T
98 TYC 1058 02972 1 HD 187094 BD+07 4230 G5 9.39 1.238 ± 0.034 − T
99 TYC 1058 03032 1 HD 187526 BD+08 4230 K2 10.20 0.822 ± 0.086 − T
100 TYC 1058 03402 1 − BD+08 4232 − 9.85 1.012 ± 0.052 − K
101 TYC 1208 00063 1 − − − 9.53 1.031 ± 0.063 − T
102 TYC 1208 00261 1 HD 10364 BD+19 277 K2 8.04 1.170 ± 0.026 4.84 ± 1.20 H
103 TYC 1208 00623 1 − BD+18 219 K5 9.25 1.488 ± 0.077 − T
104 TYC 1208 00699 1 − − − 10.17 1.147 ± 0.128 − T
105 TYC 1211 00015 1 − − − 10.49 0.854 ± 0.115 − T
106 TYC 1211 00016 1 − − − 10.37 1.050 ± 0.104 − T
107 TYC 1211 00103 1 − − − 9.92 1.078 ± 0.089 − T
108 TYC 1211 00153 1 − − − 10.43 0.938 ± 0.084 − K
109 TYC 1211 00335 1 − BD+19 271 K2 9.88 1.249 ± 0.078 − T
110 TYC 1211 00406 1 − − − 9.93 1.075 ± 0.067 − T
111 TYC 1211 00449 1 − − − 10.73 1.030 ± 0.156 − T
112 TYC 1211 00603 1 − BD+20 274 − 9.36 1.358 ± 0.067 − T
113 TYC 1211 00677 1 − − − 9.86 1.180 ± 0.095 − T
114 TYC 1422 00100 1 − BD+20 2454 K2 10.42 1.170 ± 0.172 − T
115 TYC 1422 00614 1 − − − 10.21 0.950 ± 0.085 − T
116 TYC 1422 00790 1 − BD+20 2457 K2 9.72 1.180 ± 0.064 − T
117 TYC 1422 01044 1 − − − 9.77 1.300 ± 0.082 − T
118 TYC 1423 00013 1 − − − 9.74 1.661 ± 0.157 − T
119 TYC 1423 00156 1 − − − 10.50 1.259 ± 0.186 − T
120 TYC 1423 00165 1 − BD+20 2464 − 10.61 1.017 ± 0.111 − K
121 TYC 1423 00248 1 − − − 10.00 1.285 ± 0.121 − T
122 TYC 1423 00270 1 − BD+20 2473 K0 10.55 0.910 ± 0.143 − T
123 TYC 1423 00364 1 − − − 10.36 1.414 ± 0.227 − T
124 TYC 1423 00457 1 HD 89930 BD+19 2335 G5 7.12 0.983 ± 0.011 3.73 ± 0.83 H
125 TYC 1425 01506 1 HD 89196 BD+20 2460 K2 8.04 1.551 ± 0.028 2.68 ± 0.97 H
126 TYC 1426 00662 1 − BD+21 2173 K0 9.54 1.047 ± 0.049 − T
127 TYC 1426 00810 1 HD 89772 BD+20 2475 K 8.95 1.239 ± 0.045 − T
128 TYC 1426 01004 1 − − − 10.24 0.932 ± 0.092 − T
129 TYC 1426 01209 1 HD 89471 BD+21 2175 K0 7.73 1.308 ± 0.021 2.18 ± 0.94 H
130 TYC 1496 00050 1 − − − 10.20 0.795 ± 0.131 − T
131 TYC 1496 00290 1 − − − 9.91 1.204 ± 0.105 − T
132 TYC 1496 00572 1 HD 143257 BD+16 2855 K2 7.73 1.470 ± 0.020 3.34 ± 1.03 H
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No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
133 TYC 1496 00637 1 HD 143064 BD+16 2851 K5 8.52 1.290 ± 0.039 3.90 ± 1.24 H
134 TYC 1496 00840 1 − BD+16 2852 K0 9.67 0.907 ± 0.060 − T
135 TYC 1496 00961 1 − − − 10.10 0.929 ± 0.172 − T
136 TYC 1496 01002 1 − − − 10.41 0.990 ± 0.261 − T
137 TYC 1496 01656 1 − − − 10.45 1.601 ± 0.266 − Tc
138 TYC 1496 01841 1 HD 142245 BD+15 2925 K0 7.46 1.036 ± 0.016 9.40 ± 0.94 H
139 TYC 1503 01050 1 − BD+15 2940 K0 9.01 1.006 ± 0.036 1.71 ± 1.33 H
140 TYC 2818 00449 1 − BD+39 373 K3V 9.17 1.016 ± 0.058 4.17 ± 1.23 H
141 TYC 2818 00504 1 − BD+40 334 K5V 8.46 1.281 ± 0.002 2.76 ± 1.12 H
142 TYC 2818 00733 1 − BD+40 317 K0 8.37 1.244 ± 0.021 2.60 ± 0.99 H
143 TYC 2818 00874 1 − BD+40 338 − 9.92 1.048 ± 0.083 − T
144 TYC 2818 01153 1 − BD+40 321 K2 8.96 1.370 ± 0.045 − T
145 TYC 2818 02188 1 HD 9712 BD+40 328 K1III 6.39 1.122 ± 0.007 8.41 ± 0.77 H
146 TYC 2822 00208 1 − − − 10.30 1.080 ± 0.104 − T
147 TYC 2822 00410 1 HD 9416 BD+41 300 G5III 8.57 0.934 ± 0.019 2.61 ± 1.09 H
148 TYC 2822 00812 1 − BD+40 303 K0 9.55 1.222 ± 0.057 − T
149 TYC 2822 01573 1 − BD+41 306 G0 9.18 0.967 ± 0.033 − T
150 TYC 2822 01643 1 HD 9519 BD+41 304 K2 7.90 1.332 ± 0.019 − T
151 TYC 2822 02010 1 − − − 10.42 1.168 ± 0.129 − T
152 TYC 2823 01028 1 − BD+40 351 K2V 8.88 1.031 ± 0.028 4.92 ± 1.18 H
153 TYC 2823 01398 1 − BD+40 348 K2V 9.49 1.050 ± 0.047 − T
154 TYC 2823 01786 1 HD 10455 BD+40 352 K0 8.14 1.072 ± 0.016 − T
155 TYC 3011 00547 1 − BD+44 2037 K0 9.20 1.114 ± 0.043 − T
156 TYC 3011 00791 1 HD 95127 BD+44 2038 K0 8.15 1.311 ± 0.019 2.34 ± 1.04 H
157 TYC 3012 00126 1 − BD+44 2059 G5 9.57 1.030 ± 0.063 − T
158 TYC 3012 00145 1 HD 96992 BD+44 2063 K0 8.57 1.023 ± 0.023 2.60 ± 1.07 H
159 TYC 3012 00273 1 − BD+44 2057 G5 9.52 0.761 ± 0.047 − T
160 TYC 3012 00285 1 − BD+44 2047 K5 9.58 1.256 ± 0.057 − T
161 TYC 3012 00470 1 − − − 9.81 0.962 ± 0.052 − T
162 TYC 3012 00667 1 HD 96127 BD+45 1892 K2 7.43 1.503 ± 0.014 1.85 ± 0.89 H
163 TYC 3012 00676 1 − BD+44 2041 K0 9.29 1.045 ± 0.042 − T
164 TYC 3012 01263 1 − − − 10.01 1.104 ± 0.066 − T
165 TYC 3012 01504 1 − BD+43 2070 K0 8.92 1.003 ± 0.027 7.27 ± 1.19 H
166 TYC 3012 01520 1 − BD+43 2080 K5 9.21 1.302 ± 0.041 − T
167 TYC 3012 02518 1 HD 95296 BD+43 2069 K0 6.69 1.114 ± 0.008 4.74 ± 0.77 H
168 TYC 3012 02527 1 − BD+44 2046 K2 9.16 1.025 ± 0.047 − T
169 TYC 3018 00288 1 − BD+41 2310 G9III 10.05 1.070 ± 0.062 − T
170 TYC 3018 00336 1 − BD+41 2304 K2III 9.05 1.243 ± 0.042 − T
171 TYC 3018 00350 1 HD 108872 BD+41 2298 K1III 8.63 1.070 ± 0.015 4.98 ± 1.26 H
172 TYC 3018 00704 1 HD 109461 BD+41 2305 G8III 8.79 0.890 ± 0.015 1.83 ± 1.19 H
173 TYC 3018 00708 1 HD 110065 BD+41 2313 K0III 8.21 0.940 ± 0.013 10.07 ± 1.06 H
174 TYC 3018 00996 1 HD 109681 BD+41 2308 K2III 7.58 1.125 ± 0.010 7.86 ± 0.95 H
175 TYC 3018 01050 1 HD 109740 BD+41 2309 K1III 8.81 1.160 ± 0.015 3.78 ± 1.36 H
176 TYC 3020 01183 1 − BD+42 2322 K2III 9.75 1.213 ± 0.013 5.60 ± 1.61 H
177 TYC 3020 02438 1 − BD+42 2320 G8III 10.49 1.035 ± 0.261 − T
178 TYC 3105 00152 1 − − K1III 9.90 1.141 ± 0.084 − T
179 TYC 3105 00228 1 − BD+39 3457 K0 10.36 0.958 ± 0.086 − T
180 TYC 3105 00535 1 − BD+38 3228 K5 9.71 1.253 ± 0.071 − T
181 TYC 3105 00683 1 − BD+38 3201 − 9.54 1.046 ± 0.064 − T
182 TYC 3105 00692 1 − − K0III 9.73 1.191 ± 0.169 − T
183 TYC 3105 00873 1 − − − 10.39 1.144 ± 0.156 − T
184 TYC 3105 01095 1 − BD+37 3182 K0 9.80 0.889 ± 0.063 − T
185 TYC 3105 01137 1 − BD+38 3205 K2 8.99 1.201 ± 0.038 − T
186 TYC 3105 01851 1 − BD+37 3198 K0 9.80 0.951 ± 0.053 − T
187 TYC 3105 01862 1 − − − 9.78 1.002 ± 0.051 − T
188 TYC 3105 02077 1 − BD+38 3235 K0III 9.74 1.273 ± 0.214 − T
189 TYC 3109 00661 1 − BD+39 3464 K0 10.38 0.856 ± 0.074 − T
190 TYC 3109 01946 1 − − − 10.71 0.775 ± 0.101 − T
191 TYC 3109 02342 1 − BD+39 3480 K0 9.17 0.948 ± 0.034 − T
192 TYC 3118 00440 1 − BD+39 3493 G0 9.84 1.139 ± 0.065 − T
193 TYC 3118 02068 1 − BD+38 3258 K2 10.42 1.089 ± 0.121 − T
194 TYC 3122 02192 1 − − − 10.64 1.022 ± 0.141 − T
195 TYC 3226 00556 1 HD 215443 BD+43 4293 K0 9.20 0.956 ± 0.020 − T
196 TYC 3226 00696 1 − BD+43 4303 − 9.82 1.380 ± 0.056 − T
197 TYC 3226 00993 1 HD 215472 BD+43 4295 K0 9.63 1.076 ± 0.032 − T
198 TYC 3226 00997 1 HD 215335 BD+43 4288 K0 7.22 1.178 ± 0.007 6.56 ± 0.81 H
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No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
199 TYC 3226 01219 1 HD 216016 BD+43 4310 K0 9.62 1.150 ± 0.032 − T
200 TYC 3226 01373 1 HD 215576 BD+43 4299 − 9.21 1.176 ± 0.025 − T
201 TYC 3226 01589 1 − − − 9.97 1.122 ± 0.053 − T
202 TYC 3226 01858 1 HD 216161 BD+42 4506 K0 9.63 1.220 ± 0.051 − T
203 TYC 3226 02051 1 HD 215346 BD+43 4289 K5 8.42 1.354 ± 0.015 − T
204 TYC 3226 02100 1 HD 215897 BD+42 4501 G5 9.56 1.148 ± 0.044 − T
205 TYC 3226 02285 1 HD 214868 BD+43 4266 K3III 4.50 1.318 ± 0.003 10.81 ± 0.56 H
206 TYC 3227 00068 1 HD 216307 BD+42 4517 K0 9.62 1.143 ± 0.043 − T
207 TYC 3227 00213 1 HD 216257 BD+44 4251 K0 7.95 1.375 ± 0.011 5.66 ± 1.00 H
208 TYC 3227 00413 1 HD 216536 BD+43 4329 K0 9.22 1.208 ± 0.031 − T
209 TYC 3300 00133 1 − − − 9.49 1.171 ± 0.044 − T
210 TYC 3300 01380 1 − BD+47 678 K0 8.79 1.033 ± 0.022 − T
211 TYC 3300 01645 1 − BD+47 682 K0 9.56 1.474 ± 0.071 − T
212 TYC 3300 01952 1 − BD+48 749 K0 8.86 1.176 ± 0.034 − T
213 TYC 3304 00088 1 − − − 9.70 0.968 ± 0.048 − T
214 TYC 3304 00090 1 − BD+48 740 K2 8.69 1.252 ± 0.032 0.11 ± 1.32 H
215 TYC 3304 00101 1 HD 17092 BD+49 767 K0III 7.73 1.247 ± 0.014 − T
216 TYC 3304 00110 1 − BD+48 725 K2 10.10 1.273 ± 0.097 − T
217 TYC 3304 00323 1 − BD+48 738 K0 9.14 1.246 ± 0.046 − T
218 TYC 3304 00405 1 − BD+49 775 K2 9.91 1.587 ± 0.126 − T
219 TYC 3304 00408 1 HD 17028 BD+48 750 K0 8.27 1.513 ± 0.028 1.31 ± 1.10 H
220 TYC 3304 00553 1 − − − 9.21 1.702 ± 0.090 − T
221 TYC 3304 01910 1 − BD+49 772 K2 9.20 1.429 ± 0.043 − T
222 TYC 3314 01371 1 − − − 9.96 1.211 ± 0.106 − T
223 TYC 3318 00789 1 − BD+49 835 K0 9.52 1.126 ± 0.053 − T
224 TYC 3318 01302 1 − BD+49 852 K0 9.71 1.355 ± 0.134 − T
225 TYC 3318 01333 1 − − − 9.85 1.231 ± 0.072 − T
226 TYC 3318 01427 1 − − − 9.94 1.361 ± 0.123 − T
227 TYC 3318 01487 1 − BD+49 859 K0 9.65 1.048 ± 0.135 − T
228 TYC 3318 01515 1 − BD+49 828 K0 9.41 1.160 ± 0.053 − T
229 TYC 3318 01538 1 HD 18927 BD+49 838 K0 8.34 1.147 ± 0.024 − T
230 TYC 3319 00170 1 − − − 10.79 1.038 ± 0.111 − K
231 TYC 3319 00172 1 − BD+49 872 K0 9.24 1.513 ± 0.077 − T
232 TYC 3319 00366 1 HD 19636 BD+48 859 K2 9.00 1.146 ± 0.040 − T
233 TYC 3319 00892 1 HD 20076 BD+48 873 K0 8.31 1.182 ± 0.023 − T
234 TYC 3430 00053 1 − − − 10.21 0.978 ± 0.084 − T
235 TYC 3430 00480 1 − BD+52 1375 K0 9.79 1.017 ± 0.060 − T
236 TYC 3430 00683 1 − − − 10.78 0.911 ± 0.158 − T
237 TYC 3430 00747 1 HD 233601 BD+53 1310 K5 9.52 1.615 ± 0.114 − T
238 TYC 3431 00680 1 − − − 9.66 0.890 ± 0.042 − T
239 TYC 3621 00326 1 HD 215909 BD+44 4234 K2 8.31 1.435 ± 0.017 3.91 ± 1.05 H
240 TYC 3621 00445 1 − BD+44 4237 K2 10.11 1.214 ± 0.068 − T
241 TYC 3621 00792 1 HD 215150 BD+44 4203 K2 9.60 1.091 ± 0.039 − T
242 TYC 3663 00024 1 − − − 10.44 1.407 ± 0.134 − T
243 TYC 3663 00578 1 − − − 10.67 1.180 ± 0.156 − T
244 TYC 3663 00622 1 HD 236545 BD+56 135 K0 8.98 1.121 ± 0.021 0.75 ± 1.29 H
245 TYC 3663 00654 1 − − − 10.28 1.268 ± 0.106 − T
246 TYC 3663 00789 1 HD 236525 BD+56 127 K2 8.87 1.107 ± 0.018 − T
247 TYC 3663 01007 1 HD 236559 BD+56 140 K5 8.97 1.228 ± 0.025 − T
248 TYC 3663 01040 1 HD 236565 BD+56 142 K2 8.58 1.136 ± 0.016 2.97 ± 1.14 H
249 TYC 3663 01463 1 − BD+55 182 − 9.40 1.010 ± 0.033 − T
250 TYC 3663 01888 1 − − − 10.35 1.427 ± 0.143 − T
251 TYC 3663 01966 1 − − − 9.72 0.988 ± 0.040 − T
252 TYC 3663 01992 1 − − − 9.93 0.916 ± 0.043 − T
253 TYC 3663 02054 1 − − − 9.90 1.213 ± 0.059 − T
254 TYC 3663 02059 1 − − − 9.76 1.117 ± 0.044 − T
255 TYC 3663 02434 1 HD 236543 BD+56 134 K2 8.96 1.165 ± 0.020 2.24 ± 1.30 H
256 TYC 3667 00262 1 HD 236563 BD+57 163 K2 9.77 1.164 ± 0.044 − T
257 TYC 3667 00512 1 HD 236530 BD+57 146 K2 9.21 1.121 ± 0.035 − T
258 TYC 3667 00550 1 − − − 10.09 0.933 ± 0.053 − T
259 TYC 3667 01178 1 HD 3933 BD+57 130 K0 8.00 0.893 ± 0.011 1.45 ± 1.07 H
260 TYC 3667 01280 1 − − − 9.81 1.020 ± 0.037 − T
261 TYC 3667 01442 1 − − − 10.38 1.033 ± 0.085 − T
262 TYC 3667 01636 1 − BD+57 144 G8III 8.86 1.020 ± 0.019 1.67 ± 1.29 H
263 TYC 3667 01656 1 HD 236562 BD+57 162 K2 9.52 1.265 ± 0.038 − T
264 TYC 3676 02387 1 − − − 9.51 1.109 ± 0.032 − T
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No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
265 TYC 3805 00193 1 HD 233604 BD+54 1280 K5 10.32 1.007 ± 0.115 − T
266 TYC 3805 00709 1 HD 77819 BD+53 1309 G5 7.55 0.928 ± 0.012 5.29 ± 0.96 H
267 TYC 3805 01162 1 − − − 10.11 1.343 ± 0.135 − T
268 TYC 3806 00244 1 − − − 10.06 0.889 ± 0.063 − T
269 TYC 3806 00861 1 − − − 10.36 1.065 ± 0.078 − T
270 TYC 3806 01026 1 − − − 10.58 1.091 ± 0.132 − T
271 TYC 3806 01071 1 HD 233612 BD+53 1318 K7 9.69 1.362 ± 0.076 − T
272 TYC 3806 01289 1 HD 233615 BD+53 1324 M0 9.91 1.284 ± 0.082 − T
273 TYC 3917 01107 1 HD 238914 BD+59 1909 K7 8.77 1.015 ± 0.023 1.13 ± 0.73 H
274 TYC 3917 01228 1 − − − 10.25 1.023 ± 0.085 − T
275 TYC 3930 00143 1 HD 238928 BD+59 1916 K2 9.63 1.414 ± 0.073 − T
276 TYC 3930 00383 1 − − − 9.99 1.256 ± 0.081 − T
277 TYC 3930 00519 1 − BD+59 1920 − 9.64 1.346 ± 0.064 − T
278 TYC 3930 00524 1 HD 174259 BD+59 1921 K0 7.19 0.953 ± 0.010 5.55 ± 0.51 H
279 TYC 3930 00551 1 − − − 10.69 0.962 ± 0.105 − T
280 TYC 3930 00665 1 − − − 9.96 1.365 ± 0.101 − T
281 TYC 3930 00681 1 − − − 10.27 1.135 ± 0.088 − T
282 TYC 3930 00783 1 HD 174062 BD+59 1918 K2 8.45 0.956 ± 0.020 − T
283 TYC 3930 00952 1 − − − 9.53 1.433 ± 0.061 − T
284 TYC 3930 01302 1 − − − 10.61 1.133 ± 0.188 − T
285 TYC 3930 01530 1 − − − 10.12 0.959 ± 0.069 − T
286 TYC 3930 01669 1 − BD+58 1834 K0 9.33 0.938 ± 0.036 − T
287 TYC 3930 01790 1 HD 175306 BD+59 1925 K0II-IIISB 4.63 1.185 ± 0.013 10.12 ± 0.43 H
288 TYC 3993 00227 1 HD 240189 BD+56 2947 K0 9.51 0.902 ± 0.045 − T
289 TYC 3993 01107 1 HD 240188 BD+55 2896 K5 9.18 1.143 ± 0.038 − T
290 TYC 3993 01850 1 − − − 9.83 1.137 ± 0.055 − T
291 TYC 4006 00019 1 HD 240237 BD+57 2714 K2 8.19 1.682 ± 0.029 0.67 ± 0.86 H
292 TYC 4006 00340 1 − − − 10.57 1.318 ± 0.200 − T
293 TYC 4006 00629 1 HD 219415 BD+55 2926 K 8.94 1.002 ± 0.027 − T
294 TYC 4006 00797 1 HD 240226 BD+55 2918 K5 9.38 1.136 ± 0.043 − T
295 TYC 4006 00832 1 − BD+56 2967 G5 9.84 1.197 ± 0.070 − T
296 TYC 4006 00980 1 HD 240210 BD+56 2959 K7 8.31 1.597 ± 0.029 − T
297 TYC 4006 01008 1 HD 240224 BD+56 2963 K5 8.69 1.320 ± 0.030 1.15 ± 1.04 H
298 TYC 4006 01039 1 HD 219812 BD+55 2937 K 8.56 1.052 ± 0.020 − T
299 TYC 4006 01055 1 − − − 10.10 1.229 ± 0.098 − T
300 TYC 4211 00364 1 − BD+67 1020 K0 8.97 1.042 ± 0.032 − T
301 TYC 4211 00383 1 − BD+67 1028 K0 9.77 1.123 ± 0.069 − T
302 TYC 4211 00438 1 − BD+67 1024 K0 9.82 1.197 ± 0.073 − T
303 TYC 4215 01352 1 − BD+60 1847 K2 8.98 1.431 ± 0.042 − T
304 TYC 4215 02018 1 − − − 9.89 0.991 ± 0.051 − T
305 TYC 4215 02349 1 − BD+59 1923 K0 9.51 1.097 ± 0.047 − T
306 TYC 4421 01222 1 − BD+68 933 K0 8.74 1.115 ± 0.028 − T
307 TYC 4421 01437 1 − BD+68 937 K0 8.43 1.072 ± 0.023 − T
308 TYC 4421 01706 1 − BD+68 944 K0 8.90 1.082 ± 0.063 − T
309 TYC 4421 01779 1 HD 160723 BD+69 930 K0 7.25 1.037 ± 0.011 − T
310 TYC 4421 01996 1 HD 160450 BD+68 940 K2 7.98 1.054 ± 0.015 3.45 ± 0.67 H
311 TYC 4421 02304 1 − BD+68 931 K0 8.96 1.240 ± 0.036 − T
312 TYC 4421 02783 1 − BD+67 1023 K0 9.39 1.104 ± 0.050 − T
313 TYC 4421 02880 1 HD 159966 BD+68 938 K0III 5.07 1.077 ± 0.004 15.02 ± 0.54 H
314 TYC 4428 00192 1 − BD+67 1033 K0 9.04 1.069 ± 0.033 − T
315 TYC 4428 00560 1 − BD+68 958 K0 9.54 1.293 ± 0.062 − T
316 TYC 4428 01506 1 − BD+68 953 K0 9.29 1.187 ± 0.057 − T
317 TYC 4428 01561 1 − BD+68 951 K0 9.79 1.167 ± 0.072 − T
318 TYC 4428 01582 1 − BD+69 935 K2 9.47 1.245 ± 0.071 − T
319 TYC 4444 00200 1 − BD+68 1063 K0 10.01 1.035 ± 0.065 − T
320 TYC 4444 00717 1 HD 184737 BD+68 1071 K0 7.35 1.153 ± 0.009 5.85 ± 0.52 H
321 TYC 4444 01116 1 − − − 9.92 1.417 ± 0.101 − T
322 TYC 4445 00579 1 HD 187178 BD+68 1078 K 8.65 1.060 ± 0.023 2.96 ± 0.73 H
323 TYC 4448 00021 1 HD 184873 BD+69 1052 K0 7.64 0.951 ± 0.015 4.03 ± 0.58 H
324 TYC 4448 00811 1 − BD+70 1068 K0 9.28 1.149 ± 0.039 − T
325 TYC 4448 01402 1 − − − 10.00 1.186 ± 0.086 − T
326 TYC 4448 01430 1 − − − 9.84 1.211 ± 0.072 − T
327 TYC 4448 01464 1 − − − 9.94 1.301 ± 0.093 − T
328 TYC 4449 00492 1 − BD+69 1059 K5 9.25 1.114 ± 0.047 − T
329 TYC 4449 01168 1 − BD+70 1082 K2 8.99 1.139 ± 0.032 − T
330 TYC 4449 01170 1 − BD+69 1062 K0 9.24 1.030 ± 0.036 − T
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No. Names Spectral V (B−V) π Ref.
TYC HD BD Type [mag] [mag] [mas]
331 TYC 4449 01543 1 − BD+69 1061 K2 9.11 1.002 ± 0.035 − T
332 TYC 4449 01785 1 − − − 10.02 1.040 ± 0.074 − T
333 TYC 0405 00684 1 − BD+02 3308 − 9.85 1.074 ± 0.055 − T
334 TYC 0405 01700 1 − − − 10.18 1.259 ± 0.113 − T
335 TYC 1062 00017 1 HD 187552 BD+09 4280 − 7.96 1.046 ± 0.015 − T
336 TYC 1496 00374 1 − BD+15 2932 K2 10.06 1.321 ± 0.156 0.84 ± 1.78 H
337 TYC 1496 01016 1 − BD+16 2854 M0 10.49 1.091 ± 0.145 − Tc
338 TYC 2818 00602 1 − − − 9.96 0.794 ± 0.079 − T
339 TYC 2818 00990 1 − − − 10.13 0.950 ± 0.064 − T
340 TYC 3020 01288 1 − BD+42 2315 − 9.70 1.175 ± 0.051 − T
341 TYC 3105 01103 1 − BD+37 3172 − 9.21 1.184 ± 0.047 − T
342 TYC 3226 00868 1 HD 215040 BD+43 4270 K5 9.12 1.500 ± 0.040 0.37 ± 1.31 H
343 TYC 3226 01083 1 HD 215325 BD+43 4287 − 9.62 1.294 ± 0.043 − T
344 TYC 3304 00479 1 HD 16992 BD+49 758 − 8.66 1.158 ± 0.026 − T
345 TYC 3318 00020 1 − BD+48 848 − 9.45 1.396 ± 0.069 − T
346 TYC 3431 00086 1 − − − 10.50 1.070 ± 0.128 − T
347 TYC 3663 00838 1 HD 236555 BD+56 138 G5 9.05 0.860 ± 0.019 1.83 ± 1.31 H
348 TYC 4006 00890 1 − BD+56 2957 − 9.44 1.439 ± 0.069 − T
Notes. The following columns present: (1) running number, (2–5) identifications and spectral type from SIMBAD, (6–8) data from Tycho and
Hipparcos catalogues (visual magnitude, color index, Hipparcos parallax in microarcseconds), (9) designation of data origin (T, H – The Hipparcos






























Table 5. Derived physical parameters for the PTPS Red Giant Clump sample stars. Intrinsic uncertainties of atmospheric parameters are presented
(see Sect. 5 for a discussion).
No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
1 4820 ± 10 2.47 ± 0.04 1.34 ± 0.04 −0.39 ± 0.06 31.133 ± 0.025 54792.237534 0.946 0.82 −0.328 1.91 ± 0.09 1.8 ± 0.2 13.0 ± 0.4 1.2 ± 0.4
2 4785 ± 10 2.58 ± 0.03 1.38 ± 0.08 −0.32 ± 0.06 31.499 ± 0.024 54428.223773 0.972 0.33 −0.342 1.91 ± 0.66 1.5 ± 0.3 13.1 ± 2.3 2.6 ± 1.7
3 4709 ± 08 2.43 ± 0.04 1.43 ± 0.04 −0.34 ± 0.05 −1.671 ± 0.024 54420.247014 1.011 0.80 −0.376 1.73 ± 0.19 1.3 ± 0.3 11.0 ± 0.6 3.5 ± 1.1
4 4540 ± 05 2.35 ± 0.03 1.24 ± 0.05 −0.46 ± 0.05 28.285 ± 0.029 54786.223617 1.096 0.76 −0.462 1.60 ± 0.25 0.8 ± 0.3 10.2 ± 0.8 3.6 - 9.3
5 4368 ± 10 2.19 ± 0.04 1.52 ± 0.07 −0.04 ± 0.07 −29.305 ± 0.092 54046.260480 1.243 −2.50 −0.584 1.85 ± 0.19 1.2 ± 0.3 14.7 ± 0.8 6.7 ± 5.4
6 4548 ± 08 2.51 ± 0.03 1.28 ± 0.05 −0.32 ± 0.05 21.017 ± 0.027 54428.235521 1.106 0.74 −0.458 1.79 ± 0.58 0.7 ± 0.4 12.7 ± 2.1 3.6 - 9.3
7 4757 ± 15 2.69 ± 0.05 1.19 ± 0.06 −0.37 ± 0.06 −12.755 ± 0.021 54812.164960 0.980 0.80 −0.354 1.44 ± 0.07 1.1 ± 0.1 7.7 ± 0.2 7.5 ± 2.5
8 4543 ± 05 2.40 ± 0.03 1.28 ± 0.05 −0.37 ± 0.05 20.670 ± 0.025 54039.133009 1.103 0.76 −0.461 1.46 ± 0.30 0.7 ± 0.3 8.7 ± 0.9 4.7 - 9.3
9 4076 ± 15 1.62 ± 0.08 1.56 ± 0.08 −0.91 ± 0.09 −67.789 ± 0.057 53747.080046 1.385 −2.52 −0.820 2.65 ± 0.14 0.8 ± 0.2 42.5 ± 1.4 5.6 - 7.9
10 4753 ± 10 2.43 ± 0.04 1.50 ± 0.05 −0.41 ± 0.05 −1.305 ± 0.042 54321.371817 0.977 0.80 −0.356 1.87 ± 0.19 1.6 ± 0.3 12.7 ± 0.7 1.8 ± 1.1
11 4981 ± 18 3.77 ± 0.06 1.04 ± 0.08 0.05 ± 0.06 23.056 ± 0.034 53631.407685 0.922 0.91 −0.267 0.44 ± 0.11 1.1 ± 0.1 2.2 ± 0.3 5.5 - 7.9
12 4622 ± 15 3.00 ± 0.06 1.26 ± 0.10 −0.06 ± 0.08 −39.840 ± 0.033 53665.306597 1.092 0.80 −0.415 1.11 ± 0.27 1.0 ± 0.3 5.6 ± 0.7 2.7 - 8.3
13 4750 ± 05 2.68 ± 0.03 1.39 ± 0.05 −0.16 ± 0.05 −1.140 ± 0.025 54852.068466 1.010 0.80 −0.357 1.70 ± 0.26 2.0 ± 0.5 10.5 ± 0.8 1.2 ± 1.0
14 4172 ± 33 2.59 ± 0.11 1.47 ± 0.12 0.10 ± 0.10 45.814 ± 0.061 53779.164913 1.386 0.55 −0.756 1.57 ± 0.23 0.9 ± 0.3 11.7 ± 1.0 3.7 - 8.8
15 5000 ± 10 2.91 ± 0.03 1.27 ± 0.05 −0.08 ± 0.05 29.195 ± 0.023 54788.413790 0.895 0.92 −0.261 1.65 ± 0.19 2.5 ± 0.3 8.9 ± 0.5 0.6 ± 0.6
16 4720 ± 10 2.79 ± 0.05 1.21 ± 0.05 −0.09 ± 0.06 −44.031 ± 0.045 54780.287176 1.035 0.80 −0.371 1.54 ± 0.12 1.7 ± 0.2 8.8 ± 0.4 1.8 ± 0.6
17 4702 ± 10 2.73 ± 0.04 1.37 ± 0.04 0.01 ± 0.05 −2.986 ± 0.027 54065.233744 1.057 0.80 −0.379 1.59 ± 0.20 1.7 ± 0.3 9.4 ± 0.6 1.9 ± 1.7
18 4565 ± 10 2.70 ± 0.05 1.25 ± 0.06 0.05 ± 0.07 13.281 ± 0.033 54788.395162 1.136 0.77 −0.450 1.36 ± 0.13 1.1 ± 0.2 7.7 ± 0.4 4.5 - 8.4
19 4752 ± 05 2.55 ± 0.02 1.43 ± 0.04 −0.46 ± 0.03 46.241 ± 0.028 54778.276071 0.971 0.80 −0.357 1.65 ± 0.03 1.3 ± 0.1 9.9 ± 0.1 3.6 ± 1.1
20 4720 ± 05 2.42 ± 0.03 1.35 ± 0.05 −0.19 ± 0.05 −48.559 ± 0.025 54452.319612 1.023 0.80 −0.371 1.80 ± 0.19 1.4 ± 0.3 11.9 ± 0.7 2.8 ± 1.1
21 4620 ± 10 2.62 ± 0.03 1.40 ± 0.06 −0.16 ± 0.06 −3.906 ± 0.028 54778.292419 1.082 0.80 −0.416 1.64 ± 0.17 1.6 ± 0.3 10.3 ± 0.6 2.4 ± 1.6
22 4737 ± 20 3.51 ± 0.07 1.36 ± 0.14 0.45 ± 0.08 1.090 ± 0.033 53038.199387 1.093 0.43 −0.365 1.87 ± 0.42 1.4 ± 0.3 12.8 ± 1.5 3.3 ± 2.4
23 4984 ± 08 2.87 ± 0.04 1.36 ± 0.05 −0.04 ± 0.05 −12.642 ± 0.028 54782.271262 0.908 0.92 −0.266 1.62 ± 0.36 2.5 ± 0.6 8.7 ± 1.0 0.7 ± 0.5
24 5051 ± 05 3.44 ± 0.02 0.96 ± 0.05 −0.22 ± 0.04 48.990 ± 0.019 54869.175023 0.855 0.95 −0.246 0.84 ± 0.17 1.1 ± 0.2 3.4 ± 0.4 5.5 ± 2.5
25 4736 ± 10 2.85 ± 0.04 1.05 ± 0.09 −0.23 ± 0.06 −7.991 ± 0.030 53778.173009 1.009 0.80 −0.363 1.26 ± 0.36 0.9 ± 0.4 6.3 ± 0.9 1.8 - 9.2
26 4643 ± 10 2.74 ± 0.04 1.19 ± 0.08 −0.09 ± 0.06 41.543 ± 0.074 55136.458918 1.077 0.80 −0.403 1.46 ± 0.19 1.4 ± 0.3 8.3 ± 0.6 3.4 ± 1.1
27 4492 ± 08 2.81 ± 0.04 1.15 ± 0.09 0.08 ± 0.06 29.780 ± 0.035 55241.423929 1.180 0.73 −0.498 1.06 ± 0.31 0.7 ± 0.3 5.6 ± 0.8 5.9 - 8.4
28 4272 ± 18 2.15 ± 0.08 1.27 ± 0.09 −0.51 ± 0.10 73.773 ± 0.050 53033.388131 1.265 −2.50 −0.648 2.01 ± 0.19 0.8 ± 0.2 18.5 ± 1.0 4.7 - 9.3
29 4882 ± 10 3.53 ± 0.03 1.02 ± 0.09 0.01 ± 0.06 −2.587 ± 0.024 54216.128964 0.965 0.86 −0.302 0.69 ± 0.19 1.2 ± 0.3 3.1 ± 0.4 5.6 ± 1.1
30 4097 ± 20 1.93 ± 0.08 1.57 ± 0.12 −0.50 ± 0.09 27.560 ± 0.084 53753.402870 1.395 −2.51 −0.811 2.29 ± 0.18 0.9 ± 0.2 27.8 ± 1.4 4.7 - 9.3
31 4935 ± 18 3.88 ± 0.06 0.95 ± 0.13 −0.08 ± 0.08 7.606 ± 0.024 53025.500347 0.927 0.89 −0.283 0.30 ± 0.32 1.0 ± 0.3 1.9 ± 1.0 3.2 - 7.9
32 4913 ± 10 2.46 ± 0.04 1.39 ± 0.05 −0.59 ± 0.06 26.809 ± 0.021 55240.451111 0.873 0.87 −0.295 1.89 ± 0.18 1.5 ± 0.3 12.2 ± 0.6 2.0 ± 1.5
33 4853 ± 15 2.39 ± 0.05 1.56 ± 0.09 −0.58 ± 0.08 −31.307 ± 0.033 53511.183137 0.905 0.84 −0.317 1.85 ± 0.11 1.3 ± 0.2 11.9 ± 0.4 3.0 ± 1.5
34 4095 ± 20 1.89 ± 0.10 1.52 ± 0.09 −0.71 ± 0.09 50.884 ± 0.062 53073.392043 1.383 −2.51 −0.806 2.32 ± 0.15 0.9 ± 0.2 28.8 ± 1.2 4.7 - 9.3
35 4768 ± 08 2.60 ± 0.03 1.26 ± 0.06 −0.18 ± 0.06 −32.248 ± 0.024 55346.380121 0.998 0.80 −0.349 1.91 ± 0.19 2.5 ± 0.3 13.2 ± 0.7 0.6 ± 0.6
36 4927 ± 08 3.30 ± 0.03 1.12 ± 0.06 −0.15 ± 0.05 −4.958 ± 0.023 54659.255463 0.922 0.89 −0.287 1.04 ± 0.14 1.6 ± 0.2 4.6 ± 0.3 2.3 ± 0.6
37 4865 ± 10 2.64 ± 0.04 1.41 ± 0.06 −0.29 ± 0.06 −41.322 ± 0.026 54616.268293 0.936 0.84 −0.310 1.72 ± 0.19 1.7 ± 0.3 10.2 ± 0.6 1.5 ± 1.1
38 4553 ± 08 2.67 ± 0.04 1.35 ± 0.09 −0.02 ± 0.06 4.906 ± 0.032 54331.157975 1.134 1.67 −0.457 1.41 ± 0.42 1.1 ± 0.1 8.2 ± 1.2 5.9 - 8.4
39 4649 ± 08 2.52 ± 0.03 1.36 ± 0.05 −0.15 ± 0.06 10.850 ± 0.027 55335.410909 1.067 0.80 −0.399 1.82 ± 0.09 2.0 ± 0.2 12.6 ± 0.4 1.3 ± 0.4
40 4714 ± 08 2.43 ± 0.04 1.41 ± 0.06 −0.41 ± 0.06 −1.212 ± 0.024 53179.321464 1.000 0.80 −0.374 1.73 ± 0.19 1.3 ± 0.3 11.0 ± 0.6 3.5 ± 1.1
41 4885 ± 05 2.47 ± 0.02 1.36 ± 0.04 −0.46 ± 0.04 17.256 ± 0.022 55352.362199 0.904 0.86 −0.304 2.04 ± 0.07 2.4 ± 0.2 14.6 ± 0.3 0.6 ± 0.1
42 4719 ± 10 2.80 ± 0.05 1.70 ± 0.10 −0.33 ± 0.07 −83.899 ± 0.054 54259.364745 1.007 0.80 −0.371 1.21 ± 0.35 0.8 ± 0.3 6.0 ± 0.9 2.7 - 9.2
43 4659 ± 08 2.57 ± 0.04 1.29 ± 0.05 −0.13 ± 0.05 9.883 ± 0.025 55324.312928 1.064 0.80 −0.394 1.78 ± 0.08 2.0 ± 0.2 11.9 ± 0.3 1.2 ± 0.4
44 4523 ± 08 2.60 ± 0.03 1.35 ± 0.08 0.09 ± 0.06 −47.249 ± 0.059 55286.421875 1.164 0.75 −0.478 1.45 ± 0.06 1.1 ± 0.1 8.7 ± 0.2 5.9 - 8.4
45 4425 ± 13 2.64 ± 0.05 1.20 ± 0.07 0.10 ± 0.07 −47.601 ± 0.055 54652.180301 1.224 0.69 −0.545 1.37 ± 0.11 1.1 ± 0.1 8.3 ± 0.4 6.3 - 8.7
46 4518 ± 10 2.47 ± 0.04 1.23 ± 0.04 −0.24 ± 0.06 10.267 ± 0.031 54586.351273 1.131 1.70 −0.477 1.41 ± 0.41 0.6 ± 0.3 8.3 ± 1.2 4.7 - 9.3































No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
48 4185 ± 13 1.80 ± 0.06 1.72 ± 0.07 −0.21 ± 0.07 −37.959 ± 0.058 53899.345226 1.350 −2.50 −0.732 2.27 ± 0.11 1.5 ± 0.2 26.0 ± 0.8 3.0 ± 1.7
49 4242 ± 08 2.09 ± 0.03 1.25 ± 0.05 −0.65 ± 0.05 −58.151 ± 0.060 55346.395069 1.274 −2.50 −0.670 2.06 ± 0.16 0.8 ± 0.2 19.9 ± 0.8 4.7 - 9.3
50 4758 ± 08 2.63 ± 0.03 1.43 ± 0.06 −0.28 ± 0.05 −22.987 ± 0.028 54659.286887 0.991 0.80 −0.354 1.55 ± 0.18 1.2 ± 0.2 8.8 ± 0.5 5.3 ± 4.3
51 4665 ± 08 2.60 ± 0.04 1.38 ± 0.06 −0.05 ± 0.06 −2.783 ± 0.029 54625.277234 1.070 0.80 −0.390 1.76 ± 0.10 1.9 ± 0.2 11.6 ± 0.4 1.2 ± 0.3
52 4922 ± 10 2.68 ± 0.04 1.33 ± 0.07 −0.32 ± 0.07 −17.624 ± 0.027 53831.440538 0.903 0.88 −0.290 1.75 ± 0.19 1.9 ± 0.3 10.3 ± 0.6 1.1 ± 0.7
53 4503 ± 10 2.52 ± 0.04 1.40 ± 0.06 −0.11 ± 0.06 −60.770 ± 0.044 54588.374664 1.152 0.74 −0.488 1.55 ± 0.16 1.2 ± 0.2 9.8 ± 0.5 7.7 ± 5.5
54 4806 ± 10 2.51 ± 0.03 1.41 ± 0.06 −0.24 ± 0.06 4.424 ± 0.027 54661.298293 0.972 0.81 −0.333 1.84 ± 0.05 1.7 ± 0.1 12.0 ± 0.2 1.5 ± 0.3
55 5031 ± 08 2.79 ± 0.03 1.24 ± 0.06 −0.10 ± 0.05 −46.638 ± 0.039 53906.353669 0.878 1.34 −0.251 1.46 ± 0.29 2.8 ± 0.6 7.1 ± 0.7 0.5 ± 0.2
56 4874 ± 10 2.88 ± 0.04 1.26 ± 0.07 −0.03 ± 0.07 13.892 ± 0.031 54650.200475 0.964 0.85 −0.305 1.56 ± 0.18 2.1 ± 0.3 8.5 ± 0.5 1.0 ± 0.4
57 4800 ± 10 2.63 ± 0.03 1.35 ± 0.05 −0.09 ± 0.05 −44.947 ± 0.023 54545.481811 0.994 0.80 −0.335 1.83 ± 0.16 2.3 ± 0.4 11.9 ± 0.6 1.0 ± 0.4
58 4721 ± 05 2.55 ± 0.02 1.49 ± 0.05 −0.26 ± 0.04 18.823 ± 0.116 54345.140972 1.014 0.80 −0.370 1.62 ± 0.11 1.2 ± 0.2 9.7 ± 0.3 5.2 ± 2.6
59 4451 ± 23 2.55 ± 0.08 1.48 ± 0.09 −0.15 ± 0.10 −76.261 ± 0.054 53485.383883 1.181 0.06 −0.522 2.08 ± 0.66 0.9 ± 0.2 18.5 ± 3.1 5.9 - 8.4
60 4730 ± 10 2.66 ± 0.04 1.31 ± 0.05 −0.18 ± 0.07 24.346 ± 0.026 55349.397402 1.019 0.80 −0.366 1.73 ± 0.19 2.0 ± 0.3 10.9 ± 0.6 1.1 ± 1.1
61 4178 ± 10 2.06 ± 0.05 1.59 ± 0.08 −0.22 ± 0.06 −22.196 ± 0.063 53820.472292 1.354 −0.84 −0.739 2.53 ± 0.24 0.9 ± 0.3 35.2 ± 1.8 3.5 - 8.5
62 4679 ± 10 2.49 ± 0.04 1.49 ± 0.05 −0.38 ± 0.06 −52.461 ± 0.044 54650.211105 1.024 0.80 −0.390 1.58 ± 0.15 1.0 ± 0.2 9.4 ± 0.5 3.6 - 9.3
63 4393 ± 10 2.40 ± 0.05 1.38 ± 0.08 −0.06 ± 0.08 14.290 ± 0.040 53868.341227 1.226 0.67 −0.565 1.52 ± 0.20 0.9 ± 0.2 10.0 ± 0.7 6.0 - 8.4
64 5539 ± 15 4.78 ± 0.04 1.37 ± 0.12 −0.05 ± 0.06 −37.274 ± 0.273 54588.359485 0.673 5.05 −0.129 −0.15 ± 0.02 1.0 ± 0.1 0.9 ± 0.1 4.1 ± 7.0
65 4955 ± 08 3.03 ± 0.03 1.43 ± 0.07 −0.05 ± 0.05 −4.778 ± 0.045 53550.226713 0.921 0.90 −0.276 1.48 ± 0.12 2.1 ± 0.2 7.5 ± 0.3 0.9 ± 0.3
66 4973 ± 13 3.00 ± 0.04 1.37 ± 0.08 −0.11 ± 0.06 −16.177 ± 0.034 53546.219248 0.904 0.91 −0.270 1.46 ± 0.27 2.2 ± 0.4 7.2 ± 0.7 1.0 ± 0.6
67 4963 ± 10 2.52 ± 0.03 1.38 ± 0.05 −0.18 ± 0.06 33.379 ± 0.029 54769.464635 0.900 0.91 −0.274 2.12 ± 0.33 3.2 ± 0.9 15.6 ± 1.3 0.4 ± 0.6
68 4747 ± 10 2.56 ± 0.04 1.33 ± 0.06 −0.21 ± 0.06 48.768 ± 0.034 53775.183657 1.005 0.80 −0.358 1.61 ± 0.19 1.2 ± 0.3 9.5 ± 0.6 4.7 ± 1.1
69 6239 ± 25 4.29 ± 0.05 1.68 ± 0.15 0.22 ± 0.07 −8.165 ± 0.069 53432.134271 0.480 3.98 −0.032 0.52 ± 0.27 1.3 ± 0.2 1.6 ± 0.4 2.0 ± 0.2
70 4601 ± 18 2.41 ± 0.07 1.48 ± 0.10 −0.17 ± 0.09 −6.757 ± 0.025 53041.181910 1.092 0.80 −0.427 1.89 ± 0.20 2.0 ± 0.5 13.9 ± 0.8 1.3 ± 1.0
71 4719 ± 10 2.38 ± 0.03 1.53 ± 0.05 −0.18 ± 0.05 33.329 ± 0.033 54458.165012 1.025 0.80 −0.371 2.11 ± 0.25 2.8 ± 0.8 17.0 ± 1.1 0.6 ± 0.5
72 4233 ± 18 2.11 ± 0.07 1.49 ± 0.10 −0.07 ± 0.09 −4.881 ± 0.050 53749.254786 1.326 −2.50 −0.693 1.72 ± 0.24 0.8 ± 0.3 13.5 ± 1.1 3.5 - 8.5
73 4652 ± 08 2.69 ± 0.03 1.43 ± 0.08 0.02 ± 0.06 −57.421 ± 0.032 55114.373756 1.085 0.80 −0.398 1.57 ± 0.09 1.6 ± 0.2 9.4 ± 0.3 2.3 ± 0.8
74 4931 ± 13 2.92 ± 0.05 1.46 ± 0.09 −0.26 ± 0.07 20.095 ± 0.023 53799.224815 0.906 0.89 −0.286 1.41 ± 0.20 1.4 ± 0.3 7.0 ± 0.5 2.6 ± 1.8
75 4749 ± 15 2.86 ± 0.06 1.40 ± 0.10 0.03 ± 0.08 5.634 ± 0.027 53073.403895 1.034 0.80 −0.357 1.46 ± 0.14 1.7 ± 0.2 7.9 ± 0.4 1.9 ± 0.8
76 5002 ± 25 3.48 ± 0.09 0.72 ± 0.17 −0.29 ± 0.11 −25.141 ± 0.033 53071.428513 0.866 0.92 −0.262 0.79 ± 0.28 1.1 ± 0.3 3.3 ± 0.6 2.1 - 8.9
77 4750 ± 10 2.57 ± 0.04 1.45 ± 0.06 −0.49 ± 0.06 −11.987 ± 0.026 54242.203385 0.969 0.74 −0.358 1.75 ± 0.40 1.3 ± 0.1 11.1 ± 1.3 3.7 ± 0.9
78 4998 ± 13 3.21 ± 0.04 1.30 ± 0.07 −0.46 ± 0.06 −31.729 ± 0.020 53031.336701 0.846 0.63 −0.266 1.76 ± 0.67 1.3 ± 0.2 10.1 ± 2.0 4.1 ± 2.6
79 4649 ± 10 2.61 ± 0.04 1.48 ± 0.10 −0.22 ± 0.08 −9.646 ± 0.028 53093.367847 1.059 0.80 −0.399 1.40 ± 0.25 0.8 ± 0.2 7.7 ± 0.7 4.7 - 9.2
80 4401 ± 15 2.26 ± 0.07 1.38 ± 0.07 −0.72 ± 0.08 125.280 ± 0.036 53041.300677 1.160 0.68 −0.549 1.71 ± 0.22 0.7 ± 0.2 12.3 ± 0.9 6.4 - 9.3
81 4489 ± 25 2.45 ± 0.11 1.36 ± 0.10 −0.06 ± 0.13 −6.033 ± 0.035 53476.118802 1.166 −0.08 −0.498 2.13 ± 0.21 1.7 ± 0.3 19.2 ± 1.2 2.0 ± 1.2
82 4824 ± 23 3.23 ± 0.07 1.12 ± 0.08 −0.06 ± 0.10 −25.210 ± 0.029 53023.374485 0.985 0.82 −0.325 1.04 ± 0.14 1.3 ± 0.2 4.7 ± 0.4 4.3 ± 2.3
83 4763 ± 20 3.23 ± 0.08 1.23 ± 0.10 0.02 ± 0.09 20.142 ± 0.030 53034.336719 1.026 0.80 −0.351 0.95 ± 0.23 1.2 ± 0.3 4.4 ± 0.6 7.6 ± 5.5
84 4789 ± 15 2.93 ± 0.06 1.35 ± 0.09 −0.04 ± 0.08 35.433 ± 0.027 53731.429641 1.005 0.80 −0.340 1.40 ± 0.17 1.7 ± 0.3 7.3 ± 0.5 2.0 ± 0.9
85 4972 ± 10 3.49 ± 0.04 1.09 ± 0.08 −0.19 ± 0.06 −34.256 ± 0.030 55254.434566 0.894 0.91 −0.271 0.68 ± 0.20 1.0 ± 0.2 3.0 ± 0.4 4.5 - 6.1
86 4092 ± 08 1.39 ± 0.05 1.64 ± 0.04 −0.90 ± 0.06 −266.022 ± 0.077 54518.443166 1.373 −2.51 −0.804 2.64 ± 0.16 0.8 ± 0.2 41.6 ± 1.4 5.6 - 7.9
87 4598 ± 15 2.51 ± 0.05 1.46 ± 0.08 −0.11 ± 0.08 −50.900 ± 0.038 53902.306534 1.100 0.75 −0.429 1.77 ± 0.28 1.7 ± 0.1 12.1 ± 1.0 1.8 ± 0.4
88 4673 ± 15 2.76 ± 0.06 1.54 ± 0.12 −0.10 ± 0.10 −19.340 ± 0.040 53542.289497 1.060 −0.35 −0.386 2.19 ± 0.71 1.6 ± 0.3 19.0 ± 3.2 2.5 ± 1.6
89 4785 ± 13 2.55 ± 0.05 1.48 ± 0.09 −0.34 ± 0.08 40.319 ± 0.041 53193.230828 0.970 0.80 −0.342 1.75 ± 0.18 1.5 ± 0.3 10.9 ± 0.6 2.4 ± 1.8
90 4594 ± 23 3.00 ± 0.09 1.36 ± 0.11 0.01 ± 0.11 −52.444 ± 0.045 53202.384439 1.115 0.79 −0.432 1.01 ± 0.31 0.9 ± 0.3 5.1 ± 0.8 3.4 - 8.3
91 4755 ± 10 2.53 ± 0.03 1.39 ± 0.05 −0.27 ± 0.06 −1.403 ± 0.024 53918.271227 0.994 0.80 −0.355 1.68 ± 0.19 1.3 ± 0.3 10.2 ± 0.6 3.6 ± 1.1
92 4925 ± 08 2.92 ± 0.03 1.39 ± 0.09 −0.10 ± 0.06 −32.196 ± 0.033 53206.211626 0.930 0.88 −0.287 1.57 ± 0.17 2.2 ± 0.3 8.4 ± 0.5 0.9 ± 0.4
93 4866 ± 15 2.70 ± 0.06 1.51 ± 0.10 −0.29 ± 0.09 41.527 ± 0.039 53513.363061 0.935 0.84 −0.310 1.61 ± 0.13 1.5 ± 0.2 9.0 ± 0.4 2.0 ± 0.9
94 5196 ± 05 2.89 ± 0.02 1.76 ± 0.06 0.03 ± 0.05 −5.223 ± 0.049 53907.287755 0.820 1.04 −0.203 1.60 ± 0.19 2.5 ± 0.3 7.8 ± 0.5 0.6 ± 0.6






























No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
96 4758 ± 13 3.04 ± 0.05 1.63 ± 0.10 −0.17 ± 0.07 −94.844 ± 0.054 53927.234230 1.005 0.80 −0.354 1.18 ± 0.22 1.4 ± 0.3 5.7 ± 0.6 4.3 ± 3.5
97 4907 ± 10 2.80 ± 0.04 1.48 ± 0.07 −0.25 ± 0.07 10.585 ± 0.033 54581.426817 0.919 0.87 −0.294 1.54 ± 0.21 1.6 ± 0.3 8.2 ± 0.6 2.1 ± 1.7
98 4650 ± 13 2.50 ± 0.05 1.49 ± 0.10 −0.15 ± 0.08 5.231 ± 0.034 53543.277917 1.067 0.80 −0.399 1.83 ± 0.15 2.0 ± 0.3 12.7 ± 0.6 1.3 ± 0.7
99 5133 ± 10 3.12 ± 0.03 1.35 ± 0.06 −0.08 ± 0.05 −16.819 ± 0.034 54608.359595 0.835 0.99 −0.221 1.44 ± 0.27 2.3 ± 0.4 6.6 ± 0.6 0.8 ± 0.5
100 4588 ± 10 2.74 ± 0.04 1.39 ± 0.09 0.10 ± 0.07 −1.743 ± 0.032 54578.453507 1.130 0.79 −0.437 1.49 ± 0.11 1.6 ± 0.2 8.8 ± 0.4 2.3 ± 0.7
101 4719 ± 10 2.62 ± 0.04 1.28 ± 0.08 −0.43 ± 0.07 36.025 ± 0.033 53687.118218 0.994 0.80 −0.372 1.49 ± 0.17 1.1 ± 0.2 8.3 ± 0.5 4.6 - 6.3
102 4641 ± 15 2.75 ± 0.06 1.42 ± 0.09 0.06 ± 0.08 −21.598 ± 0.033 53747.149942 1.096 1.23 −0.405 1.57 ± 0.29 1.4 ± 0.2 9.4 ± 0.9 3.4 ± 1.5
103 4133 ± 18 2.24 ± 0.07 1.55 ± 0.12 −0.13 ± 0.08 −18.753 ± 0.064 54044.337292 1.393 0.52 −0.786 1.88 ± 0.15 0.8 ± 0.2 17.0 ± 0.8 6.0 - 8.5
104 4577 ± 10 2.37 ± 0.04 1.40 ± 0.05 −0.06 ± 0.06 −5.778 ± 0.032 54424.300550 1.117 0.79 −0.442 1.97 ± 0.12 2.1 ± 0.3 15.4 ± 0.5 1.1 ± 0.4
105 5084 ± 10 3.29 ± 0.03 1.15 ± 0.07 −0.40 ± 0.06 36.346 ± 0.027 54785.317894 0.819 0.96 −0.239 1.07 ± 0.09 1.4 ± 0.1 4.4 ± 0.2 2.7 ± 0.7
106 4723 ± 08 2.95 ± 0.04 1.17 ± 0.04 −0.14 ± 0.05 46.803 ± 0.024 54757.383461 1.027 0.80 −0.369 1.27 ± 0.27 1.4 ± 0.4 6.5 ± 0.7 4.1 ± 3.4
107 4658 ± 05 2.66 ± 0.03 1.30 ± 0.04 −0.11 ± 0.04 −16.512 ± 0.035 54678.409491 1.067 0.80 −0.394 1.59 ± 0.19 1.6 ± 0.3 9.6 ± 0.6 2.2 ± 1.1
108 4899 ± 10 2.82 ± 0.04 1.38 ± 0.06 −0.09 ± 0.06 26.750 ± 0.073 54045.338750 0.944 0.86 −0.296 1.65 ± 0.08 2.2 ± 0.2 9.3 ± 0.3 1.0 ± 0.4
109 4261 ± 13 2.20 ± 0.06 1.36 ± 0.09 −0.31 ± 0.08 −49.937 ± 0.128 54046.331736 1.288 0.61 −0.662 1.64 ± 0.20 0.8 ± 0.3 12.1 ± 0.8 6.0 - 8.4
110 4822 ± 10 2.81 ± 0.04 1.38 ± 0.08 −0.02 ± 0.06 9.961 ± 0.023 54040.342679 0.991 0.82 −0.326 1.60 ± 0.19 2.0 ± 0.3 9.1 ± 0.6 1.1 ± 1.1
111 5054 ± 08 3.57 ± 0.03 1.07 ± 0.07 −0.04 ± 0.05 20.790 ± 0.020 54758.391418 0.875 0.95 −0.244 0.87 ± 0.27 1.5 ± 0.3 3.6 ± 0.6 2.7 ± 2.2
112 4296 ± 10 1.99 ± 0.05 1.66 ± 0.05 −0.46 ± 0.05 5.556 ± 0.039 53629.480822 1.253 −2.50 −0.630 1.96 ± 0.18 0.8 ± 0.2 17.3 ± 0.9 6.4 - 9.3
113 4391 ± 10 2.16 ± 0.04 1.57 ± 0.08 −0.26 ± 0.07 6.697 ± 0.042 54346.308657 1.209 −2.50 −0.562 1.77 ± 0.32 0.8 ± 0.4 13.3 ± 1.3 2.2 - 9.3
114 4541 ± 13 2.89 ± 0.05 1.19 ± 0.08 0.22 ± 0.06 37.959 ± 0.041 54579.224902 1.170 0.76 −0.468 1.16 ± 0.09 1.1 ± 0.1 6.2 ± 0.3 6.2 - 8.7
115 4806 ± 15 2.85 ± 0.06 1.47 ± 0.09 −0.20 ± 0.08 37.368 ± 0.027 53034.273131 0.977 0.81 −0.333 1.29 ± 0.11 1.1 ± 0.1 6.4 ± 0.3 4.6 - 6.3
116 4137 ± 10 1.51 ± 0.05 1.48 ± 0.06 −1.00 ± 0.07 143.415 ± 0.099 53752.504774 1.330 −2.50 −0.756 2.58 ± 0.15 0.8 ± 0.2 38.0 ± 1.3 4.1 - 7.9
117 4263 ± 20 2.15 ± 0.09 1.46 ± 0.09 −0.14 ± 0.09 −2.437 ± 0.049 53457.307558 1.301 −2.50 −0.665 1.75 ± 0.20 0.9 ± 0.3 13.8 ± 0.9 3.5 - 8.4
118 4267 ± 23 2.26 ± 0.09 1.51 ± 0.11 −0.11 ± 0.09 23.252 ± 0.050 53449.331615 1.301 0.61 −0.662 1.60 ± 0.22 0.8 ± 0.3 11.6 ± 0.9 6.0 - 8.4
119 4327 ± 08 2.24 ± 0.04 1.34 ± 0.09 −0.17 ± 0.07 8.978 ± 0.057 53041.233999 1.258 0.64 −0.612 1.65 ± 0.21 0.9 ± 0.3 11.9 ± 0.8 3.5 - 8.4
120 4363 ± 10 2.60 ± 0.04 1.17 ± 0.08 0.00 ± 0.06 31.498 ± 0.042 54785.474780 1.250 0.66 −0.588 1.39 ± 0.30 0.8 ± 0.4 8.7 ± 1.0 3.5 - 8.4
121 4365 ± 20 2.57 ± 0.08 1.34 ± 0.11 0.05 ± 0.09 49.467 ± 0.141 54046.488356 1.255 0.66 −0.588 1.40 ± 0.31 0.8 ± 0.4 8.8 ± 1.1 3.5 - 8.4
122 4816 ± 05 2.48 ± 0.03 1.34 ± 0.06 −0.58 ± 0.05 42.873 ± 0.028 54786.474051 0.924 0.82 −0.331 1.69 ± 0.19 1.1 ± 0.2 10.1 ± 0.6 2.4 - 7.8
123 4618 ± 18 2.66 ± 0.07 1.35 ± 0.08 −0.22 ± 0.09 42.361 ± 0.029 53037.462593 1.077 0.80 −0.417 1.25 ± 0.42 0.7 ± 0.4 6.6 ± 1.2 2.8 - 9.3
124 4821 ± 10 2.75 ± 0.04 1.45 ± 0.09 −0.15 ± 0.07 −1.759 ± 0.023 53043.248727 0.976 −0.04 −0.327 2.05 ± 0.24 2.1 ± 0.5 15.2 ± 1.0 1.0 ± 0.8
125 4074 ± 38 2.30 ± 0.15 1.88 ± 0.17 −0.22 ± 0.13 −11.271 ± 0.075 53037.249311 1.429 −0.20 −0.846 2.32 ± 0.39 0.9 ± 0.2 29.1 ± 3.0 6.0 - 8.5
126 4535 ± 15 2.88 ± 0.06 1.35 ± 0.09 −0.10 ± 0.07 14.779 ± 0.037 53024.291377 1.136 0.76 −0.468 1.06 ± 0.37 0.8 ± 0.4 5.5 ± 1.0 2.8 - 8.4
127 4427 ± 15 2.09 ± 0.07 1.70 ± 0.09 −0.26 ± 0.09 9.932 ± 0.038 53031.467911 1.186 −2.50 −0.537 1.86 ± 0.21 0.9 ± 0.2 14.5 ± 0.9 3.6 - 9.3
128 4978 ± 05 2.96 ± 0.03 1.37 ± 0.05 0.03 ± 0.05 1.863 ± 0.026 54517.400122 0.920 0.91 −0.268 1.51 ± 0.28 2.2 ± 0.4 7.7 ± 0.7 0.9 ± 0.5
129 4311 ± 18 2.31 ± 0.08 1.56 ± 0.10 −0.08 ± 0.09 16.613 ± 0.052 53031.486644 1.275 −0.68 −0.627 2.42 ± 0.44 0.9 ± 0.2 29.1 ± 2.9 6.0 - 8.4
130 5145 ± 18 2.54 ± 0.05 1.70 ± 0.13 −0.83 ± 0.08 32.290 ± 0.048 53161.339294 0.747 0.99 −0.230 2.06 ± 0.01 2.4 ± 0.2 13.5 ± 0.1 0.6 ± 0.3
131 4614 ± 15 2.51 ± 0.06 1.36 ± 0.07 −0.36 ± 0.08 −13.981 ± 0.026 53399.503681 1.063 0.80 −0.419 1.45 ± 0.24 0.8 ± 0.2 8.3 ± 0.7 4.7 - 9.3
132 4321 ± 15 2.57 ± 0.05 1.49 ± 0.08 0.05 ± 0.06 −34.790 ± 0.061 53768.496354 1.282 −0.23 −0.622 2.24 ± 0.33 0.8 ± 0.2 23.6 ± 1.9 6.0 - 8.4
133 4544 ± 18 2.81 ± 0.07 1.58 ± 0.11 0.27 ± 0.08 26.699 ± 0.048 53899.315550 1.175 1.12 −0.467 1.64 ± 0.37 1.5 ± 0.2 10.7 ± 1.3 3.4 ± 1.7
134 4818 ± 10 2.52 ± 0.04 1.48 ± 0.07 −0.43 ± 0.06 −51.971 ± 0.036 53543.300608 0.942 0.82 −0.329 1.84 ± 0.06 1.7 ± 0.2 12.0 ± 0.2 1.4 ± 0.3
135 4989 ± 10 3.37 ± 0.04 1.12 ± 0.07 −0.22 ± 0.06 12.857 ± 0.020 54588.228021 0.882 0.92 −0.266 0.88 ± 0.22 1.1 ± 0.2 3.7 ± 0.5 2.7 - 9.0
136 5061 ± 23 4.10 ± 0.06 1.21 ± 0.19 0.19 ± 0.07 −43.320 ± 0.051 54309.204375 0.907 5.98 −0.240 0.07 ± 0.38 0.9 ± 0.3 1.4 ± 3.8 3.3 - 8.1
137 4164 ± 05 1.68 ± 0.03 1.50 ± 0.05 −0.46 ± 0.05 −7.149 ± 0.051 55261.393229 1.347 −2.50 −0.744 2.22 ± 0.16 0.8 ± 0.2 24.8 ± 1.0 6.4 - 9.3
138 4922 ± 13 3.65 ± 0.05 1.14 ± 0.09 0.17 ± 0.06 6.921 ± 0.029 53768.486412 0.968 2.11 −0.287 1.17 ± 0.14 1.5 ± 0.3 5.3 ± 0.3 2.9 ± 1.6
139 4796 ± 13 2.80 ± 0.05 1.50 ± 0.09 −0.28 ± 0.07 38.046 ± 0.029 53416.444028 0.972 0.07 −0.338 2.01 ± 0.75 1.1 ± 0.2 14.7 ± 2.8 7.1 ± 4.2
140 4695 ± 13 3.17 ± 0.05 1.11 ± 0.11 0.11 ± 0.08 10.999 ± 0.024 53754.134688 1.073 2.27 −0.383 1.14 ± 0.36 1.3 ± 0.2 5.6 ± 0.9 4.3 ± 2.4
141 4220 ± 13 1.65 ± 0.05 1.55 ± 0.05 −0.55 ± 0.06 −34.611 ± 0.036 54774.333958 1.299 0.66 −0.691 1.91 ± 0.39 0.9 ± 0.2 16.9 ± 1.8 3.6 - 9.3
142 4522 ± 10 2.53 ± 0.04 1.50 ± 0.07 −0.11 ± 0.06 −31.227 ± 0.039 53682.109884 1.142 0.13 −0.476 2.04 ± 0.39 1.2 ± 0.2 17.1 ± 1.7 6.7 ± 3.5































No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
144 4203 ± 15 1.90 ± 0.07 1.64 ± 0.09 −0.41 ± 0.07 11.901 ± 0.048 53632.486806 1.322 −2.50 −0.710 2.09 ± 0.17 0.8 ± 0.2 21.0 ± 1.0 6.4 - 9.3
145 4754 ± 18 3.05 ± 0.06 1.60 ± 0.09 −0.12 ± 0.08 66.882 ± 0.082 53743.175799 1.013 0.68 −0.355 1.77 ± 0.12 1.7 ± 0.3 11.3 ± 0.5 2.3 ± 1.6
146 4717 ± 10 2.72 ± 0.04 1.34 ± 0.06 0.02 ± 0.06 −14.624 ± 0.028 55129.385538 1.050 0.80 −0.372 1.63 ± 0.21 1.8 ± 0.4 9.8 ± 0.7 1.5 ± 1.2
147 4987 ± 05 2.65 ± 0.03 1.46 ± 0.05 −0.16 ± 0.05 10.761 ± 0.029 53990.489392 0.891 0.52 −0.266 1.80 ± 0.41 3.2 ± 0.5 10.7 ± 1.2 0.4 ± 0.2
148 4604 ± 10 2.46 ± 0.04 1.42 ± 0.06 −0.06 ± 0.06 1.349 ± 0.028 54780.322106 1.102 0.80 −0.426 1.88 ± 0.19 2.0 ± 0.3 13.7 ± 0.8 1.2 ± 1.1
149 5109 ± 08 2.71 ± 0.03 1.46 ± 0.04 −0.16 ± 0.05 −37.126 ± 0.037 53631.484572 0.837 0.98 −0.229 2.09 ± 0.21 3.3 ± 0.4 14.2 ± 0.8 0.3 ± 0.1
150 4307 ± 15 2.36 ± 0.07 1.46 ± 0.09 −0.15 ± 0.08 −21.798 ± 0.046 53746.165787 1.272 0.63 −0.628 1.48 ± 0.29 0.7 ± 0.4 9.9 ± 1.0 4.5 - 8.4
151 4853 ± 08 3.40 ± 0.03 1.11 ± 0.08 0.18 ± 0.05 9.318 ± 0.025 54786.298113 1.003 0.84 −0.313 0.90 ± 0.26 1.5 ± 0.3 4.0 ± 0.6 2.8 ± 2.5
152 4585 ± 10 2.45 ± 0.04 1.33 ± 0.08 −0.76 ± 0.07 −51.044 ± 0.029 53747.177488 1.037 2.34 −0.436 1.14 ± 0.28 0.8 ± 0.2 5.9 ± 0.8 4.1 - 7.9
153 4807 ± 10 2.85 ± 0.04 1.42 ± 0.07 −0.40 ± 0.05 −6.293 ± 0.023 54368.234549 0.951 0.81 −0.334 1.31 ± 0.23 1.1 ± 0.3 6.5 ± 0.6 2.2 - 6.3
154 4833 ± 10 2.85 ± 0.04 1.43 ± 0.06 0.05 ± 0.06 −7.491 ± 0.023 53745.174329 0.995 0.82 −0.321 1.54 ± 0.09 2.0 ± 0.2 8.4 ± 0.3 1.1 ± 0.2
155 4770 ± 10 3.29 ± 0.04 1.13 ± 0.08 0.04 ± 0.06 7.341 ± 0.024 53749.303194 1.025 0.80 −0.348 0.87 ± 0.24 1.1 ± 0.2 4.0 ± 0.6 2.7 - 8.2
156 4807 ± 30 3.82 ± 0.09 1.71 ± 0.18 0.34 ± 0.10 −15.627 ± 0.051 53024.519155 1.046 −0.83 −0.332 2.36 ± 0.46 1.2 ± 0.1 21.9 ± 2.4 6.2 ± 2.0
157 4901 ± 08 2.54 ± 0.04 1.54 ± 0.08 −0.52 ± 0.06 −25.798 ± 0.028 53449.139687 0.888 0.86 −0.299 1.90 ± 0.23 2.1 ± 0.5 12.4 ± 0.8 1.0 ± 0.6
158 4725 ± 10 2.76 ± 0.04 1.39 ± 0.11 −0.45 ± 0.08 −36.782 ± 0.028 53480.296829 0.988 0.54 −0.369 1.83 ± 0.42 0.9 ± 0.2 12.3 ± 1.5 6.3 - 9.2
159 5277 ± 13 4.01 ± 0.04 1.28 ± 0.16 −0.45 ± 0.07 −34.031 ± 0.029 53449.158582 0.737 5.55 −0.191 0.25 ± 0.33 0.8 ± 0.2 1.6 ± 1.1 4.3 - 8.7
160 4369 ± 23 2.91 ± 0.09 1.24 ± 0.13 0.29 ± 0.09 29.732 ± 0.063 53037.285336 1.282 0.66 −0.591 0.99 ± 0.26 0.8 ± 0.2 5.5 ± 0.8 6.4 - 8.8
161 4942 ± 15 3.25 ± 0.05 1.27 ± 0.08 −0.23 ± 0.07 −2.924 ± 0.030 53430.426157 0.904 0.89 −0.282 0.92 ± 0.23 1.0 ± 0.2 3.9 ± 0.5 2.7 - 6.2
162 4152 ± 23 2.06 ± 0.09 1.66 ± 0.11 −0.24 ± 0.10 −37.175 ± 0.071 53025.533461 1.372 −1.64 −0.763 2.86 ± 0.47 0.9 ± 0.2 52.1 ± 4.9 4.5 - 8.5
163 4720 ± 13 2.98 ± 0.06 1.27 ± 0.11 −0.10 ± 0.08 −12.958 ± 0.027 53719.408999 1.034 0.80 −0.371 1.20 ± 0.16 1.3 ± 0.2 6.0 ± 0.4 4.6 ± 2.3
164 4346 ± 08 1.90 ± 0.04 1.48 ± 0.06 −0.30 ± 0.05 −15.466 ± 0.038 54560.109948 1.234 −2.50 −0.595 2.01 ± 0.16 0.9 ± 0.2 17.9 ± 0.8 4.7 - 9.3
165 4796 ± 15 3.30 ± 0.05 1.16 ± 0.09 −0.05 ± 0.08 −2.422 ± 0.025 53893.162031 1.001 3.22 −0.337 0.75 ± 0.21 1.1 ± 0.2 3.4 ± 0.5 7.4 ± 3.5
166 4201 ± 25 2.09 ± 0.10 1.36 ± 0.11 −0.15 ± 0.12 41.307 ± 0.057 53034.302222 1.343 −2.50 −0.719 1.70 ± 0.22 0.8 ± 0.3 13.4 ± 1.0 6.0 - 8.5
167 4627 ± 18 2.56 ± 0.07 1.47 ± 0.08 0.00 ± 0.09 13.124 ± 0.034 53038.261910 1.096 0.01 −0.412 2.06 ± 0.19 1.9 ± 0.2 16.7 ± 0.9 1.3 ± 0.3
168 4851 ± 18 3.51 ± 0.05 1.08 ± 0.10 0.07 ± 0.08 20.326 ± 0.024 53749.318310 0.989 0.84 −0.314 0.72 ± 0.14 1.2 ± 0.2 3.2 ± 0.3 6.8 ± 3.4
169 4596 ± 13 2.65 ± 0.05 1.29 ± 0.08 −0.37 ± 0.07 −38.160 ± 0.027 53094.191227 1.073 0.79 −0.429 1.19 ± 0.37 0.6 ± 0.3 6.2 ± 1.0 6.4 - 9.3
170 4478 ± 20 2.88 ± 0.09 1.28 ± 0.12 0.13 ± 0.10 26.091 ± 0.037 53031.359421 1.195 0.72 −0.508 1.10 ± 0.21 0.9 ± 0.2 5.9 ± 0.6 6.2 - 8.7
171 4648 ± 15 2.66 ± 0.06 1.47 ± 0.09 −0.02 ± 0.08 20.144 ± 0.028 53094.394994 1.083 2.12 −0.400 1.21 ± 0.28 1.6 ± 0.3 6.2 ± 0.8 2.6 ± 1.6
172 4856 ± 15 2.39 ± 0.06 1.47 ± 0.08 −0.50 ± 0.08 −16.139 ± 0.022 53041.335417 0.913 0.10 −0.315 1.99 ± 0.62 1.9 ± 0.3 14.0 ± 2.3 1.4 ± 1.1
173 5096 ± 13 3.65 ± 0.05 1.22 ± 0.12 0.22 ± 0.08 2.006 ± 0.027 53511.266030 0.896 3.09 −0.229 0.76 ± 0.15 1.6 ± 0.2 3.1 ± 0.3 2.4 ± 1.0
174 4709 ± 18 3.28 ± 0.07 1.20 ± 0.10 0.14 ± 0.09 −1.992 ± 0.031 53030.369433 1.070 1.89 −0.376 1.30 ± 0.15 1.4 ± 0.3 6.7 ± 0.4 4.2 ± 3.6
175 4576 ± 18 2.69 ± 0.06 1.48 ± 0.09 −0.14 ± 0.09 −14.555 ± 0.032 53034.360116 1.109 1.54 −0.442 1.46 ± 0.37 1.2 ± 0.2 8.6 ± 1.2 6.8 ± 3.5
176 4464 ± 08 2.49 ± 0.04 1.39 ± 0.07 0.14 ± 0.05 −12.715 ± 0.032 54570.141360 1.205 3.47 −0.518 0.72 ± 0.30 1.6 ± 0.2 3.8 ± 0.8 3.0 ± 1.7
177 4808 ± 10 2.73 ± 0.03 1.43 ± 0.07 −0.19 ± 0.06 −38.236 ± 0.031 54606.277772 0.977 0.81 −0.332 1.53 ± 0.19 1.3 ± 0.3 8.4 ± 0.6 3.5 ± 1.1
178 4673 ± 05 2.45 ± 0.02 1.43 ± 0.05 −0.14 ± 0.05 −52.130 ± 0.032 54608.292847 1.055 0.80 −0.386 1.97 ± 0.07 2.2 ± 0.3 14.8 ± 0.3 1.1 ± 0.4
179 4788 ± 15 2.49 ± 0.06 1.40 ± 0.09 −0.63 ± 0.09 47.293 ± 0.034 53202.369178 0.932 0.80 −0.343 1.58 ± 0.19 0.9 ± 0.2 9.0 ± 0.6 4.0 - 7.8
180 4607 ± 10 2.66 ± 0.04 1.38 ± 0.09 0.08 ± 0.06 −44.205 ± 0.060 54607.289375 1.117 0.80 −0.425 1.52 ± 0.19 1.4 ± 0.3 9.0 ± 0.6 3.4 ± 1.1
181 4785 ± 13 3.08 ± 0.04 1.36 ± 0.09 −0.18 ± 0.07 −35.687 ± 0.039 53544.425469 0.990 0.80 −0.342 1.16 ± 0.08 1.4 ± 0.1 5.5 ± 0.2 3.4 ± 0.9
182 4515 ± 08 1.93 ± 0.04 1.39 ± 0.06 −0.51 ± 0.06 19.892 ± 0.027 54599.288947 1.105 −2.50 −0.477 2.31 ± 0.18 1.8 ± 0.4 23.4 ± 1.0 1.4 ± 1.0
183 4377 ± 10 2.09 ± 0.04 1.52 ± 0.08 −0.15 ± 0.06 −49.615 ± 0.049 54573.387905 1.228 −2.50 −0.574 2.13 ± 0.14 1.8 ± 0.3 20.2 ± 0.8 1.9 ± 1.6
184 4897 ± 10 2.74 ± 0.04 1.35 ± 0.05 −0.03 ± 0.06 −19.361 ± 0.026 54573.365052 0.953 0.86 −0.297 1.75 ± 0.19 2.2 ± 0.3 10.4 ± 0.6 1.1 ± 1.1
185 4619 ± 13 3.02 ± 0.06 1.49 ± 0.09 −0.38 ± 0.09 −57.467 ± 0.050 53549.407760 1.058 0.80 −0.416 1.19 ± 0.41 0.8 ± 0.4 6.2 ± 1.1 2.7 - 9.2
186 4754 ± 10 2.43 ± 0.05 1.34 ± 0.05 −0.25 ± 0.07 −3.914 ± 0.026 53989.217778 0.997 0.80 −0.355 1.87 ± 0.19 1.6 ± 0.3 12.7 ± 0.7 1.8 ± 1.1
187 4860 ± 08 2.50 ± 0.03 1.62 ± 0.06 −0.15 ± 0.05 −3.478 ± 0.026 54640.176227 0.956 0.84 −0.311 2.08 ± 0.28 3.0 ± 0.8 15.5 ± 1.1 0.5 ± 0.5
188 4703 ± 08 2.99 ± 0.03 1.36 ± 0.08 −0.19 ± 0.05 −20.718 ± 0.041 54626.231898 1.033 0.80 −0.379 1.01 ± 0.46 0.7 ± 0.4 4.8 ± 1.1 2.7 - 9.2
189 4819 ± 10 3.20 ± 0.03 1.21 ± 0.06 0.03 ± 0.06 −16.428 ± 0.028 54608.276354 0.999 0.82 −0.327 1.05 ± 0.19 1.4 ± 0.2 4.8 ± 0.5 4.1 ± 3.6
190 4782 ± 10 2.74 ± 0.04 1.23 ± 0.05 −0.41 ± 0.05 −8.128 ± 0.022 55277.438808 0.962 0.80 −0.344 1.41 ± 0.19 1.1 ± 0.3 7.4 ± 0.5 6.3 ± 1.1






























No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
192 4967 ± 13 2.75 ± 0.05 1.41 ± 0.07 −0.12 ± 0.08 14.873 ± 0.028 53906.434902 0.906 0.91 −0.272 1.84 ± 0.30 2.7 ± 0.6 11.3 ± 1.0 0.6 ± 0.5
193 4460 ± 15 2.64 ± 0.05 1.35 ± 0.08 0.21 ± 0.06 28.227 ± 0.041 55132.075984 1.216 0.71 −0.522 1.42 ± 0.06 1.2 ± 0.1 8.6 ± 0.2 6.4 ± 2.4
194 5047 ± 10 3.63 ± 0.03 0.95 ± 0.09 −0.08 ± 0.06 −6.542 ± 0.022 55277.450741 0.874 0.95 −0.246 0.78 ± 0.18 1.4 ± 0.2 3.2 ± 0.4 3.1 ± 1.5
195 5005 ± 10 2.65 ± 0.04 1.45 ± 0.08 −0.17 ± 0.07 8.296 ± 0.029 53609.436424 0.881 0.92 −0.260 1.99 ± 0.37 3.0 ± 0.8 13.2 ± 1.3 0.4 ± 0.4
196 4459 ± 10 2.47 ± 0.05 1.41 ± 0.08 −0.03 ± 0.08 −8.064 ± 0.038 54049.222176 1.188 0.71 −0.519 1.53 ± 0.20 1.0 ± 0.2 9.8 ± 0.7 3.5 - 8.4
197 4797 ± 08 2.78 ± 0.03 1.35 ± 0.06 −0.03 ± 0.05 −15.896 ± 0.029 53954.465949 1.003 0.80 −0.336 1.60 ± 0.14 2.0 ± 0.3 9.2 ± 0.4 1.2 ± 0.4
198 4556 ± 10 2.55 ± 0.04 1.36 ± 0.06 −0.03 ± 0.06 −27.666 ± 0.031 53985.171875 1.132 1.16 −0.455 1.62 ± 0.15 1.4 ± 0.2 10.4 ± 0.5 3.6 ± 2.4
199 4908 ± 10 2.62 ± 0.03 1.49 ± 0.09 −0.33 ± 0.06 −8.811 ± 0.045 53574.306279 0.909 0.87 −0.295 1.83 ± 0.07 2.0 ± 0.1 11.4 ± 0.3 0.9 ± 0.2
200 4751 ± 15 2.86 ± 0.06 1.55 ± 0.11 −0.03 ± 0.09 −23.126 ± 0.034 53575.263796 1.026 0.80 −0.357 1.48 ± 0.09 1.7 ± 0.2 8.1 ± 0.3 1.9 ± 0.6
201 4812 ± 10 2.95 ± 0.03 1.25 ± 0.04 −0.11 ± 0.05 −34.049 ± 0.037 54764.255428 0.985 0.81 −0.330 1.43 ± 0.21 1.7 ± 0.3 7.5 ± 0.6 1.8 ± 1.7
202 4716 ± 10 3.03 ± 0.04 1.20 ± 0.08 0.07 ± 0.06 −17.562 ± 0.062 54046.227008 1.057 0.80 −0.373 1.14 ± 0.18 1.2 ± 0.2 5.6 ± 0.5 5.6 ± 3.5
203 4320 ± 08 2.26 ± 0.04 1.57 ± 0.06 −0.02 ± 0.05 −8.676 ± 0.046 53895.412286 1.275 0.63 −0.621 1.58 ± 0.20 0.8 ± 0.2 11.0 ± 0.7 6.0 - 8.4
204 4867 ± 05 2.97 ± 0.03 1.35 ± 0.06 −0.05 ± 0.05 −15.275 ± 0.036 53570.306389 0.965 0.84 −0.308 1.48 ± 0.19 2.0 ± 0.3 7.7 ± 0.5 1.1 ± 1.1
205 4261 ± 13 1.76 ± 0.05 1.54 ± 0.07 −0.28 ± 0.07 −11.527 ± 0.041 53898.399618 1.291 −0.41 −0.663 2.33 ± 0.08 1.1 ± 0.1 26.9 ± 0.6 8.0 ± 2.1
206 4836 ± 13 2.66 ± 0.05 1.51 ± 0.10 −0.08 ± 0.08 −8.528 ± 0.035 53542.387442 0.977 0.82 −0.321 1.83 ± 0.35 2.3 ± 0.6 11.7 ± 1.2 1.0 ± 0.8
207 4301 ± 10 2.18 ± 0.04 1.49 ± 0.06 −0.19 ± 0.06 −2.923 ± 0.047 53893.432153 1.272 1.39 −0.632 1.59 ± 0.20 0.9 ± 0.2 11.3 ± 0.8 6.0 - 8.4
208 4639 ± 15 2.36 ± 0.07 1.61 ± 0.09 −0.17 ± 0.09 −17.175 ± 0.036 53544.374659 1.071 0.80 −0.405 2.04 ± 0.07 2.2 ± 0.2 16.2 ± 0.4 1.1 ± 0.4
209 5007 ± 10 3.08 ± 0.03 1.51 ± 0.09 0.17 ± 0.06 −14.890 ± 0.031 53723.261835 0.927 0.93 −0.257 1.43 ± 0.27 2.3 ± 0.4 6.9 ± 0.7 0.8 ± 0.4
210 4982 ± 15 3.00 ± 0.05 1.48 ± 0.07 −0.09 ± 0.08 −5.547 ± 0.023 53026.191806 0.902 0.91 −0.267 1.46 ± 0.27 2.1 ± 0.4 7.2 ± 0.7 1.0 ± 0.6
211 4370 ± 15 2.17 ± 0.06 1.55 ± 0.08 −0.12 ± 0.08 −8.099 ± 0.043 53996.300515 1.235 −2.50 −0.580 1.94 ± 0.17 1.4 ± 0.3 16.3 ± 0.8 5.0 ± 3.8
212 4769 ± 15 2.74 ± 0.06 1.45 ± 0.07 −0.05 ± 0.08 −26.284 ± 0.048 53310.395087 1.014 0.80 −0.349 1.65 ± 0.19 2.0 ± 0.3 9.8 ± 0.6 1.2 ± 1.1
213 4963 ± 13 2.68 ± 0.05 1.53 ± 0.08 −0.30 ± 0.08 22.897 ± 0.031 54032.231534 0.885 0.91 −0.275 1.78 ± 0.10 2.0 ± 0.2 10.5 ± 0.4 0.9 ± 0.2
214 4534 ± 08 2.48 ± 0.04 1.58 ± 0.08 −0.13 ± 0.06 −46.321 ± 0.038 53747.205093 1.133 0.75 −0.468 1.69 ± 0.20 1.5 ± 0.3 11.4 ± 0.7 3.7 ± 3.5
215 4587 ± 08 2.56 ± 0.03 1.41 ± 0.06 0.03 ± 0.06 5.486 ± 0.028 54153.094688 1.122 0.79 −0.437 1.69 ± 0.04 1.6 ± 0.1 11.1 ± 0.2 2.3 ± 0.5
216 4218 ± 15 2.09 ± 0.06 1.40 ± 0.06 −0.02 ± 0.07 0.847 ± 0.047 54425.124601 1.341 −2.50 −0.708 1.67 ± 0.22 0.7 ± 0.3 12.8 ± 0.9 6.0 - 8.5
217 4414 ± 15 2.24 ± 0.06 1.41 ± 0.08 −0.20 ± 0.07 −6.306 ± 0.039 53604.374248 1.200 0.68 −0.547 1.69 ± 0.33 0.7 ± 0.4 12.0 ± 1.3 2.8 - 9.3
218 4249 ± 28 2.27 ± 0.11 1.45 ± 0.10 0.09 ± 0.11 −23.567 ± 0.052 53031.169253 1.332 0.60 −0.684 1.67 ± 0.19 0.8 ± 0.2 12.6 ± 0.9 6.0 - 8.4
219 4112 ± 33 1.90 ± 0.14 1.59 ± 0.11 −0.28 ± 0.13 −5.596 ± 0.064 53041.123553 1.398 −1.50 −0.803 2.82 ± 0.80 0.9 ± 0.2 50.7 ± 8.0 4.5 - 8.5
220 4259 ± 23 2.23 ± 0.09 1.64 ± 0.11 −0.05 ± 0.10 −22.126 ± 0.046 53689.372876 1.310 0.60 −0.671 1.63 ± 0.20 0.8 ± 0.3 12.0 ± 0.9 6.0 - 8.4
221 4444 ± 15 2.29 ± 0.06 1.52 ± 0.09 −0.14 ± 0.09 −6.538 ± 0.037 53775.145394 1.186 0.70 −0.527 1.89 ± 0.15 1.5 ± 0.3 14.9 ± 0.7 3.0 ± 2.4
222 5019 ± 10 3.25 ± 0.04 1.36 ± 0.08 −0.06 ± 0.07 −3.927 ± 0.033 53308.437234 0.889 0.94 −0.255 1.23 ± 0.21 1.9 ± 0.2 5.5 ± 0.5 1.3 ± 0.7
223 4781 ± 13 2.82 ± 0.05 1.26 ± 0.08 −0.44 ± 0.07 1.887 ± 0.035 53633.334850 0.959 0.80 −0.345 1.28 ± 0.16 1.0 ± 0.2 6.4 ± 0.4 3.5 - 6.3
224 4560 ± 15 2.02 ± 0.07 1.63 ± 0.07 −0.18 ± 0.09 −19.165 ± 0.068 54045.404468 1.114 −2.50 −0.451 2.51 ± 0.38 3.4 ± 1.2 28.9 ± 2.4 0.4 ± 0.6
225 4776 ± 10 2.97 ± 0.04 1.33 ± 0.06 −0.06 ± 0.06 19.491 ± 0.027 53724.299416 1.009 0.80 −0.346 1.30 ± 0.16 1.5 ± 0.2 6.5 ± 0.4 2.6 ± 1.6
226 4784 ± 10 2.64 ± 0.03 1.33 ± 0.05 −0.09 ± 0.06 6.902 ± 0.024 54417.384259 1.002 0.80 −0.342 1.81 ± 0.21 2.2 ± 0.4 11.7 ± 0.7 1.1 ± 0.5
227 4853 ± 10 2.81 ± 0.04 1.49 ± 0.08 −0.04 ± 0.06 23.388 ± 0.031 53664.457500 0.973 0.84 −0.314 1.62 ± 0.26 2.1 ± 0.5 9.1 ± 0.8 1.1 ± 0.8
228 4943 ± 10 2.85 ± 0.03 1.56 ± 0.06 −0.19 ± 0.06 3.351 ± 0.031 53610.379670 0.909 0.89 −0.281 1.52 ± 0.16 1.6 ± 0.3 7.9 ± 0.4 1.9 ± 1.2
229 4936 ± 15 2.75 ± 0.05 1.43 ± 0.10 −0.10 ± 0.09 4.369 ± 0.026 53688.166505 0.924 0.89 −0.283 1.80 ± 0.14 2.5 ± 0.4 10.9 ± 0.5 0.8 ± 0.4
230 4713 ± 08 2.72 ± 0.04 1.36 ± 0.06 −0.24 ± 0.06 −78.472 ± 0.032 54759.451146 1.021 0.80 −0.374 1.36 ± 0.27 0.9 ± 0.3 7.2 ± 0.7 2.7 - 9.2
231 4338 ± 23 1.68 ± 0.09 1.47 ± 0.05 −0.45 ± 0.10 −13.505 ± 0.038 53041.135457 1.226 −2.50 −0.598 2.46 ± 0.14 1.6 ± 0.3 30.1 ± 1.2 2.2 ± 1.8
232 4826 ± 15 2.69 ± 0.05 1.47 ± 0.11 −0.19 ± 0.08 −17.641 ± 0.023 53041.167992 0.968 0.82 −0.325 1.57 ± 0.19 1.4 ± 0.3 8.7 ± 0.6 2.7 ± 1.1
233 4830 ± 10 2.70 ± 0.03 1.42 ± 0.06 −0.12 ± 0.06 2.707 ± 0.031 54015.481817 0.975 0.82 −0.323 1.76 ± 0.32 2.2 ± 0.6 10.9 ± 1.0 1.1 ± 0.8
234 4899 ± 13 3.03 ± 0.04 1.62 ± 0.11 −0.43 ± 0.07 32.087 ± 0.044 53037.430671 0.900 0.86 −0.299 1.17 ± 0.16 1.1 ± 0.2 5.3 ± 0.4 6.2 ± 4.2
235 4669 ± 13 2.55 ± 0.05 1.29 ± 0.08 −0.49 ± 0.08 −26.270 ± 0.024 53749.236794 1.016 0.80 −0.389 1.46 ± 0.12 0.9 ± 0.1 8.2 ± 0.4 6.4 - 9.2
236 4708 ± 10 2.69 ± 0.04 1.27 ± 0.05 −0.56 ± 0.06 −2.676 ± 0.023 54565.231192 0.985 0.80 −0.377 1.44 ± 0.21 0.7 ± 0.2 7.9 ± 0.6 5.5 - 7.8
237 4097 ± 18 1.99 ± 0.08 1.51 ± 0.09 −0.34 ± 0.07 54.627 ± 0.065 53713.346910 1.405 −2.51 −0.816 1.93 ± 0.17 0.8 ± 0.2 18.3 ± 1.0 6.0 - 8.5
238 4802 ± 15 2.55 ± 0.05 1.38 ± 0.06 −0.27 ± 0.07 −9.253 ± 0.024 53476.216476 0.970 0.80 −0.335 1.72 ± 0.03 1.5 ± 0.1 10.5 ± 0.2 2.2 ± 0.4































No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
240 4546 ± 13 2.66 ± 0.05 1.44 ± 0.06 0.16 ± 0.06 −27.846 ± 0.037 54741.338582 1.160 0.77 −0.464 1.57 ± 0.21 1.6 ± 0.4 9.8 ± 0.7 2.3 ± 1.7
241 4757 ± 23 3.10 ± 0.08 1.17 ± 0.12 −0.12 ± 0.11 −4.000 ± 0.035 53600.215012 1.011 0.80 −0.354 1.13 ± 0.13 1.3 ± 0.2 5.4 ± 0.4 4.9 ± 2.2
242 4531 ± 10 2.55 ± 0.04 1.49 ± 0.09 −0.01 ± 0.07 −35.763 ± 0.041 54777.126933 1.147 0.75 −0.471 1.53 ± 0.10 1.2 ± 0.2 9.5 ± 0.4 6.0 ± 3.6
243 4920 ± 05 2.48 ± 0.02 1.46 ± 0.06 −0.53 ± 0.05 12.860 ± 0.023 54788.257517 0.877 0.88 −0.292 1.85 ± 0.20 1.5 ± 0.4 11.6 ± 0.7 2.1 ± 1.5
244 4889 ± 08 2.65 ± 0.03 1.59 ± 0.06 −0.10 ± 0.06 −8.262 ± 0.029 54014.194468 0.948 0.86 −0.300 1.82 ± 0.15 2.4 ± 0.4 11.3 ± 0.5 0.9 ± 0.5
245 4639 ± 10 2.58 ± 0.04 1.37 ± 0.06 −0.28 ± 0.06 −6.799 ± 0.033 54310.400220 1.058 0.80 −0.405 1.42 ± 0.18 0.8 ± 0.2 8.0 ± 0.5 6.4 - 9.3
246 4880 ± 10 2.82 ± 0.04 1.38 ± 0.07 0.01 ± 0.07 −18.265 ± 0.028 53744.085457 0.966 0.85 −0.303 1.65 ± 0.23 2.2 ± 0.4 9.4 ± 0.7 0.9 ± 0.5
247 4575 ± 10 2.78 ± 0.04 1.41 ± 0.08 −0.06 ± 0.07 −12.900 ± 0.034 54014.181858 1.118 0.78 −0.443 1.25 ± 0.15 1.0 ± 0.2 6.7 ± 0.4 5.9 - 8.4
248 4750 ± 10 2.67 ± 0.04 1.40 ± 0.08 −0.16 ± 0.07 −21.301 ± 0.024 53024.087332 1.010 0.55 −0.357 1.82 ± 0.38 2.1 ± 0.3 12.0 ± 1.3 1.0 ± 0.4
249 4736 ± 13 2.74 ± 0.05 1.22 ± 0.08 −0.74 ± 0.06 −55.913 ± 0.023 53601.292095 0.946 0.80 −0.366 1.37 ± 0.27 0.7 ± 0.2 7.2 ± 0.7 5.5 - 7.8
250 4512 ± 05 2.24 ± 0.03 1.33 ± 0.05 −0.30 ± 0.05 −7.505 ± 0.039 54794.209832 1.128 0.74 −0.480 1.74 ± 0.26 0.9 ± 0.3 12.2 ± 0.9 2.8 - 9.3
251 5068 ± 10 2.40 ± 0.03 1.52 ± 0.05 −0.26 ± 0.05 17.643 ± 0.024 54400.314375 0.842 0.96 −0.242 2.15 ± 0.26 2.9 ± 0.7 15.4 ± 1.0 0.5 ± 0.5
252 5046 ± 10 3.42 ± 0.04 1.18 ± 0.05 −0.11 ± 0.05 −26.394 ± 0.025 54310.384115 0.870 0.95 −0.247 1.05 ± 0.21 1.7 ± 0.2 4.4 ± 0.5 1.8 ± 0.8
253 4666 ± 13 2.71 ± 0.05 1.37 ± 0.08 −0.23 ± 0.07 −50.713 ± 0.103 54046.284722 1.049 0.80 −0.390 1.29 ± 0.27 0.8 ± 0.2 6.8 ± 0.7 4.7 - 9.2
254 4768 ± 10 2.64 ± 0.04 1.34 ± 0.04 0.02 ± 0.05 −27.619 ± 0.030 54782.294201 1.024 0.80 −0.349 1.79 ± 0.19 2.2 ± 0.4 11.5 ± 0.7 0.9 ± 0.5
255 4807 ± 20 2.18 ± 0.07 1.91 ± 0.09 −0.30 ± 0.10 −2.984 ± 0.113 53688.293125 0.964 0.09 −0.333 2.00 ± 0.57 2.8 ± 0.8 14.4 ± 2.2 0.6 ± 0.5
256 4966 ± 10 2.56 ± 0.03 1.47 ± 0.06 −0.31 ± 0.06 −31.900 ± 0.028 53937.409705 0.882 0.91 −0.274 1.91 ± 0.19 2.0 ± 0.3 12.2 ± 0.7 1.2 ± 1.1
257 4632 ± 15 2.75 ± 0.06 1.38 ± 0.10 −0.17 ± 0.09 −51.040 ± 0.030 53629.451915 1.074 0.80 −0.409 1.47 ± 0.10 1.4 ± 0.2 8.5 ± 0.3 3.5 ± 1.5
258 5026 ± 10 2.93 ± 0.03 0.97 ± 0.08 −0.22 ± 0.06 −40.233 ± 0.024 54776.118264 0.865 0.94 −0.254 1.52 ± 0.15 1.8 ± 0.2 7.6 ± 0.4 1.3 ± 0.6
259 5027 ± 10 2.64 ± 0.04 1.36 ± 0.07 −0.15 ± 0.07 −7.085 ± 0.028 53923.444317 0.874 −1.25 −0.253 2.50 ± 0.69 3.2 ± 0.8 23.5 ± 3.3 0.4 ± 0.3
260 5130 ± 08 3.11 ± 0.03 1.34 ± 0.06 −0.08 ± 0.05 9.538 ± 0.061 54773.286221 0.836 0.99 −0.222 1.49 ± 0.31 2.3 ± 0.4 7.0 ± 0.8 0.8 ± 0.6
261 4909 ± 10 2.78 ± 0.03 1.34 ± 0.06 −0.05 ± 0.06 −12.496 ± 0.026 54667.411516 0.944 0.87 −0.292 1.73 ± 0.10 2.4 ± 0.3 10.1 ± 0.3 0.7 ± 0.5
262 5069 ± 15 3.25 ± 0.05 1.36 ± 0.10 −0.09 ± 0.08 42.204 ± 0.039 53615.431447 0.862 −0.52 −0.240 2.20 ± 0.73 1.9 ± 0.3 16.4 ± 2.8 1.4 ± 0.9
263 4788 ± 13 2.84 ± 0.05 1.42 ± 0.06 −0.01 ± 0.06 −6.540 ± 0.042 54723.242784 1.010 0.80 −0.340 1.55 ± 0.20 1.9 ± 0.3 8.7 ± 0.6 1.4 ± 0.9
264 5275 ± 23 3.49 ± 0.07 1.65 ± 0.14 0.04 ± 0.10 −11.669 ± 0.244 53644.191105 0.787 1.11 −0.182 1.04 ± 0.31 1.8 ± 0.4 4.0 ± 0.6 1.8 ± 2.3
265 4791 ± 05 2.55 ± 0.02 1.40 ± 0.05 −0.36 ± 0.04 −74.362 ± 0.023 54136.403368 0.964 0.80 −0.340 1.75 ± 0.18 1.5 ± 0.3 10.9 ± 0.6 2.4 ± 1.8
266 5061 ± 15 3.14 ± 0.04 1.36 ± 0.07 −0.05 ± 0.06 −2.161 ± 0.029 53031.422054 0.871 0.99 −0.242 1.60 ± 0.20 2.0 ± 0.3 8.2 ± 0.6 1.1 ± 0.4
267 4683 ± 18 3.30 ± 0.06 1.16 ± 0.13 0.08 ± 0.09 −31.272 ± 0.036 53096.241620 1.076 0.80 −0.389 0.79 ± 0.26 0.9 ± 0.2 3.8 ± 0.7 4.4 - 8.3
268 4794 ± 08 2.78 ± 0.03 1.25 ± 0.04 −0.34 ± 0.05 34.252 ± 0.023 54577.202622 0.965 0.80 −0.339 1.39 ± 0.14 1.1 ± 0.2 7.2 ± 0.4 6.1 ± 2.7
269 4721 ± 05 2.53 ± 0.03 1.32 ± 0.06 −0.50 ± 0.05 −29.718 ± 0.037 54214.180376 0.985 0.80 −0.371 1.63 ± 0.19 1.2 ± 0.3 9.8 ± 0.6 4.6 ± 1.1
270 4777 ± 08 3.30 ± 0.03 1.05 ± 0.06 −0.07 ± 0.05 −0.886 ± 0.028 54781.448854 1.008 0.80 −0.345 0.86 ± 0.22 1.1 ± 0.2 3.9 ± 0.5 3.4 - 8.2
271 4055 ± 15 1.61 ± 0.07 1.65 ± 0.09 −0.79 ± 0.08 −69.417 ± 0.081 53742.250341 1.409 −2.54 −0.847 2.65 ± 0.14 0.8 ± 0.2 42.9 ± 1.5 5.6 - 7.9
272 4132 ± 20 2.20 ± 0.08 1.38 ± 0.11 −0.42 ± 0.09 67.737 ± 0.095 53423.333843 1.374 0.52 −0.777 1.88 ± 0.16 0.8 ± 0.2 17.0 ± 0.9 6.0 - 8.5
273 4769 ± 15 2.37 ± 0.06 1.54 ± 0.09 −0.25 ± 0.09 −8.210 ± 0.036 53193.211944 0.989 −1.05 −0.349 2.46 ± 0.62 1.9 ± 0.2 24.9 ± 3.3 1.2 ± 0.4
274 4788 ± 10 2.67 ± 0.04 1.41 ± 0.05 0.05 ± 0.06 8.262 ± 0.026 54551.469508 1.017 0.80 −0.340 1.73 ± 0.20 2.2 ± 0.4 10.7 ± 0.7 1.0 ± 0.5
275 4368 ± 10 2.51 ± 0.05 1.47 ± 0.09 0.07 ± 0.07 −19.382 ± 0.050 53941.316736 1.256 0.66 −0.586 1.35 ± 0.27 0.7 ± 0.3 8.3 ± 0.9 6.0 - 8.4
276 4645 ± 08 2.36 ± 0.03 1.57 ± 0.07 −0.53 ± 0.06 −98.989 ± 0.048 54580.426568 1.026 0.80 −0.402 1.62 ± 0.24 0.7 ± 0.2 10.0 ± 0.8 5.5 - 7.9
277 4262 ± 13 2.10 ± 0.05 1.65 ± 0.08 −0.38 ± 0.07 −88.803 ± 0.061 53513.322309 1.282 −2.50 −0.659 1.75 ± 0.15 0.9 ± 0.2 13.8 ± 0.7 6.0 - 8.4
278 4879 ± 05 2.47 ± 0.03 1.47 ± 0.06 −0.43 ± 0.06 −4.664 ± 0.035 53886.440752 0.911 0.78 −0.306 1.71 ± 0.12 2.0 ± 0.5 10.0 ± 0.4 1.0 ± 0.8
279 4550 ± 10 2.59 ± 0.04 1.50 ± 0.06 −0.04 ± 0.06 −46.471 ± 0.043 54759.091018 1.134 0.77 −0.459 1.48 ± 0.19 1.2 ± 0.3 8.9 ± 0.6 5.9 ± 1.1
280 4907 ± 05 2.72 ± 0.02 1.43 ± 0.04 −0.24 ± 0.03 −22.315 ± 0.028 54013.126047 0.921 0.87 −0.294 1.66 ± 0.19 1.7 ± 0.3 9.4 ± 0.6 1.5 ± 1.1
281 4777 ± 20 2.89 ± 0.08 1.42 ± 0.10 −0.10 ± 0.09 −27.870 ± 0.029 53158.265932 1.004 0.80 −0.345 1.48 ± 0.25 1.8 ± 0.4 8.0 ± 0.7 1.8 ± 1.6
282 4842 ± 13 3.19 ± 0.04 1.17 ± 0.08 −0.13 ± 0.06 −7.788 ± 0.027 53492.377963 0.968 0.83 −0.318 1.12 ± 0.24 1.5 ± 0.3 5.2 ± 0.6 3.2 ± 2.3
283 4322 ± 18 2.26 ± 0.08 1.58 ± 0.13 −0.12 ± 0.10 −35.375 ± 0.049 53527.447459 1.265 0.64 −0.617 1.62 ± 0.25 0.9 ± 0.4 11.5 ± 1.0 2.8 - 8.4
284 4628 ± 08 2.64 ± 0.03 1.17 ± 0.06 −0.18 ± 0.05 1.387 ± 0.025 55021.334352 1.076 0.80 −0.411 1.62 ± 0.09 1.6 ± 0.2 10.1 ± 0.3 2.4 ± 0.8
285 4760 ± 05 2.56 ± 0.02 1.33 ± 0.06 −0.48 ± 0.05 24.087 ± 0.025 54572.438889 0.965 0.80 −0.354 1.66 ± 0.13 1.3 ± 0.2 10.0 ± 0.4 3.4 ± 1.7
286 4767 ± 08 2.46 ± 0.04 1.32 ± 0.05 −0.65 ± 0.05 10.937 ± 0.024 53900.290498 0.940 0.80 −0.352 1.58 ± 0.16 0.9 ± 0.2 9.1 ± 0.5 5.5 - 7.8






























No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
288 5048 ± 15 3.35 ± 0.05 1.15 ± 0.06 −0.44 ± 0.07 −19.144 ± 0.027 53551.375394 0.829 0.95 −0.250 0.97 ± 0.14 1.3 ± 0.2 4.0 ± 0.3 3.9 ± 1.6
289 4907 ± 15 3.03 ± 0.05 1.39 ± 0.09 0.02 ± 0.08 −24.931 ± 0.031 53632.165243 0.954 0.87 −0.293 1.42 ± 0.10 2.0 ± 0.2 7.1 ± 0.3 1.1 ± 0.2
290 5624 ± 15 3.69 ± 0.03 2.01 ± 0.10 0.04 ± 0.06 −11.385 ± 0.035 54370.324722 0.653 1.39 −0.113 0.83 ± 0.18 1.4 ± 0.2 2.7 ± 0.3 3.0 ± 1.4
291 4361 ± 10 1.66 ± 0.05 2.04 ± 0.09 −0.26 ± 0.07 −24.822 ± 0.044 53722.092396 1.228 −2.50 −0.584 2.49 ± 0.20 1.7 ± 0.4 30.8 ± 1.4 2.0 ± 1.8
292 4846 ± 10 2.62 ± 0.03 1.31 ± 0.08 −0.12 ± 0.07 5.598 ± 0.024 54758.277679 0.967 0.83 −0.317 1.93 ± 0.13 2.5 ± 0.4 13.1 ± 0.5 0.8 ± 0.5
293 4820 ± 20 3.51 ± 0.06 1.14 ± 0.12 −0.04 ± 0.09 −84.229 ± 0.043 53187.404954 0.990 0.82 −0.327 0.62 ± 0.15 1.0 ± 0.1 2.9 ± 0.4 5.7 - 8.1
294 5008 ± 10 2.58 ± 0.04 1.94 ± 0.11 −0.13 ± 0.07 −7.978 ± 0.061 53545.407812 0.885 0.93 −0.259 2.12 ± 0.32 3.3 ± 0.8 15.3 ± 1.2 0.4 ± 0.4
295 5023 ± 10 2.98 ± 0.03 1.43 ± 0.06 −0.06 ± 0.06 −10.335 ± 0.023 54623.456597 0.887 0.94 −0.254 1.50 ± 0.27 2.3 ± 0.5 7.4 ± 0.7 0.8 ± 0.5
296 4297 ± 25 2.31 ± 0.11 1.67 ± 0.11 −0.18 ± 0.12 8.575 ± 0.049 53187.411007 1.276 0.62 −0.636 1.54 ± 0.23 0.8 ± 0.3 10.6 ± 0.9 6.0 - 8.4
297 4820 ± 10 2.46 ± 0.04 1.65 ± 0.08 −0.16 ± 0.06 −19.577 ± 0.039 53722.081181 0.975 −2.08 −0.327 2.86 ± 0.85 3.0 ± 0.7 38.7 ± 5.9 0.5 ± 0.6
298 5032 ± 15 3.03 ± 0.05 1.45 ± 0.08 −0.10 ± 0.08 −29.155 ± 0.027 53187.387651 0.878 0.94 −0.251 1.42 ± 0.27 2.2 ± 0.4 6.8 ± 0.7 0.9 ± 0.5
299 4701 ± 13 2.62 ± 0.05 1.35 ± 0.09 −0.33 ± 0.08 15.623 ± 0.029 53187.377124 1.017 0.80 −0.380 1.42 ± 0.14 0.9 ± 0.1 7.7 ± 0.4 6.3 - 9.3
300 4780 ± 05 2.72 ± 0.02 1.46 ± 0.06 −0.05 ± 0.05 −24.039 ± 0.048 53917.252407 1.009 0.80 −0.344 1.68 ± 0.08 2.0 ± 0.2 10.1 ± 0.3 1.1 ± 0.2
301 4652 ± 20 2.95 ± 0.08 1.36 ± 0.12 −0.08 ± 0.10 −20.228 ± 0.033 53158.311285 1.074 0.80 −0.398 1.17 ± 0.17 1.1 ± 0.2 5.9 ± 0.5 3.4 - 8.3
302 4662 ± 15 2.67 ± 0.06 1.49 ± 0.10 −0.08 ± 0.09 −39.349 ± 0.033 53158.338877 1.068 0.80 −0.392 1.63 ± 0.20 1.7 ± 0.3 10.0 ± 0.7 2.0 ± 1.6
303 4169 ± 20 1.95 ± 0.09 1.62 ± 0.09 −0.12 ± 0.10 −20.791 ± 0.060 53893.296256 1.368 −2.50 −0.751 2.09 ± 0.18 1.2 ± 0.3 21.3 ± 1.1 2.8 - 8.5
304 4915 ± 05 2.78 ± 0.03 1.50 ± 0.05 −0.22 ± 0.05 −22.791 ± 0.031 54290.361111 0.919 0.88 −0.291 1.57 ± 0.19 1.6 ± 0.3 8.4 ± 0.5 1.8 ± 1.1
305 4630 ± 10 2.64 ± 0.05 1.33 ± 0.06 −0.28 ± 0.07 −38.625 ± 0.031 53906.369468 1.063 0.80 −0.410 1.33 ± 0.28 0.8 ± 0.2 7.2 ± 0.8 4.7 - 9.3
306 4535 ± 20 2.54 ± 0.07 1.36 ± 0.11 −0.20 ± 0.10 −5.392 ± 0.031 53492.400845 1.125 0.76 −0.467 1.40 ± 0.27 0.7 ± 0.2 8.1 ± 0.9 6.4 - 9.3
307 4756 ± 15 2.84 ± 0.07 1.57 ± 0.09 −0.16 ± 0.08 −62.232 ± 0.049 53582.142176 1.007 0.80 −0.354 1.48 ± 0.19 1.7 ± 0.3 8.1 ± 0.6 1.8 ± 1.1
308 4733 ± 15 2.68 ± 0.06 1.51 ± 0.09 −0.15 ± 0.10 −45.510 ± 0.039 54276.260608 1.021 0.80 −0.365 1.69 ± 0.11 2.0 ± 0.2 10.4 ± 0.4 1.1 ± 0.4
309 4836 ± 18 3.07 ± 0.06 1.39 ± 0.10 −0.19 ± 0.09 −19.260 ± 0.027 53138.408970 0.963 0.82 −0.321 1.02 ± 0.20 0.9 ± 0.2 4.6 ± 0.5 4.6 - 9.1
310 4823 ± 13 2.97 ± 0.05 1.72 ± 0.11 −0.20 ± 0.08 −24.914 ± 0.062 53484.427789 0.968 0.40 −0.326 1.87 ± 0.22 1.1 ± 0.2 12.4 ± 0.8 2.2 - 6.3
311 4417 ± 15 2.77 ± 0.07 1.46 ± 0.11 −0.10 ± 0.08 −31.979 ± 0.041 53544.260012 1.207 0.68 −0.547 1.26 ± 0.26 0.8 ± 0.3 7.3 ± 0.8 5.9 - 8.4
312 4735 ± 15 2.73 ± 0.05 1.55 ± 0.08 −0.21 ± 0.08 −64.428 ± 0.045 53868.373067 1.012 0.80 −0.364 1.32 ± 0.16 0.9 ± 0.2 6.8 ± 0.5 4.6 - 9.2
313 4656 ± 05 2.48 ± 0.03 1.41 ± 0.05 −0.14 ± 0.05 −74.570 ± 0.030 54584.428206 1.065 0.92 −0.395 1.69 ± 0.07 2.0 ± 0.3 10.8 ± 0.2 1.3 ± 0.7
314 4688 ± 15 2.71 ± 0.06 1.45 ± 0.08 −0.06 ± 0.08 −26.834 ± 0.032 53534.338553 1.056 0.80 −0.386 1.59 ± 0.17 1.7 ± 0.3 9.5 ± 0.6 1.9 ± 1.2
315 4434 ± 20 2.27 ± 0.09 1.65 ± 0.11 −0.27 ± 0.11 −81.003 ± 0.060 54289.227500 1.180 0.70 −0.532 1.59 ± 0.31 0.7 ± 0.3 10.6 ± 1.1 4.7 - 9.3
316 4726 ± 05 2.86 ± 0.03 1.41 ± 0.08 0.00 ± 0.06 −8.634 ± 0.038 53540.244352 1.043 0.80 −0.368 1.45 ± 0.19 1.6 ± 0.3 7.9 ± 0.5 2.4 ± 1.6
317 4744 ± 13 2.75 ± 0.05 1.47 ± 0.08 −0.13 ± 0.07 −25.947 ± 0.035 53209.198003 1.017 0.80 −0.360 1.59 ± 0.07 1.8 ± 0.2 9.2 ± 0.3 1.5 ± 0.3
318 4794 ± 28 3.56 ± 0.09 1.20 ± 0.13 0.03 ± 0.12 −73.342 ± 0.042 53178.256400 1.012 0.80 −0.338 0.59 ± 0.22 1.0 ± 0.2 2.9 ± 0.6 4.3 - 8.1
319 4906 ± 23 4.58 ± 0.06 0.57 ± 0.33 −0.55 ± 0.07 26.803 ± 0.049 54309.151406 0.882 6.33 −0.297 −0.68 ± 1.04 0.6 ± 0.3 0.6 ± 0.5 5.3 - 7.5
320 4419 ± 15 2.47 ± 0.06 1.25 ± 0.08 −0.48 ± 0.08 −6.576 ± 0.035 53867.468681 1.170 1.19 −0.539 1.64 ± 0.12 0.8 ± 0.2 11.3 ± 0.5 4.7 - 9.3
321 4581 ± 10 2.59 ± 0.04 1.22 ± 0.07 −0.03 ± 0.06 −14.992 ± 0.032 54661.319769 1.118 0.79 −0.440 1.60 ± 0.13 1.4 ± 0.2 10.0 ± 0.5 3.4 ± 2.5
322 4790 ± 15 2.71 ± 0.06 1.44 ± 0.09 −0.20 ± 0.09 −31.606 ± 0.027 53509.449144 0.985 0.77 −0.340 1.73 ± 0.28 1.2 ± 0.2 10.7 ± 0.9 5.0 ± 2.6
323 5134 ± 20 3.25 ± 0.07 1.75 ± 0.13 −0.40 ± 0.08 −7.067 ± 0.967 53897.874880 0.799 0.20 −0.225 1.91 ± 0.17 1.8 ± 0.2 11.4 ± 0.6 1.4 ± 0.6
324 4815 ± 10 2.78 ± 0.04 1.53 ± 0.11 −0.12 ± 0.08 −23.115 ± 0.030 53191.283785 0.982 0.82 −0.329 1.68 ± 0.19 2.2 ± 0.3 10.0 ± 0.6 0.8 ± 0.8
325 4526 ± 13 2.70 ± 0.05 1.29 ± 0.08 0.01 ± 0.07 −46.542 ± 0.036 54641.327616 1.152 0.75 −0.475 1.33 ± 0.21 1.0 ± 0.2 7.5 ± 0.6 3.5 - 8.4
326 4499 ± 10 2.62 ± 0.04 1.45 ± 0.09 0.23 ± 0.06 −82.032 ± 0.043 54609.424595 1.194 0.73 −0.496 1.54 ± 0.12 1.4 ± 0.2 9.7 ± 0.4 3.4 ± 1.6
327 4744 ± 08 2.98 ± 0.03 1.24 ± 0.07 −0.07 ± 0.05 −9.718 ± 0.025 54639.347188 1.025 0.80 −0.360 1.27 ± 0.16 1.4 ± 0.2 6.4 ± 0.4 3.7 ± 2.3
328 4932 ± 10 2.95 ± 0.05 1.40 ± 0.08 0.04 ± 0.07 −19.548 ± 0.028 53510.417106 0.945 0.89 −0.284 1.57 ± 0.19 2.2 ± 0.3 8.4 ± 0.5 0.9 ± 0.9
329 4676 ± 15 3.41 ± 0.06 1.32 ± 0.13 0.21 ± 0.09 −66.688 ± 0.047 53552.303200 1.096 0.80 −0.385 0.66 ± 0.14 1.0 ± 0.1 3.3 ± 0.4 6.1 - 8.5
330 4842 ± 13 2.81 ± 0.05 1.46 ± 0.09 −0.19 ± 0.07 −64.210 ± 0.059 53512.420110 0.960 0.83 −0.319 1.43 ± 0.15 1.3 ± 0.2 7.4 ± 0.4 4.1 ± 2.7
331 5070 ± 13 3.27 ± 0.04 1.55 ± 0.09 −0.01 ± 0.06 −14.548 ± 0.033 53548.321262 0.872 0.96 −0.239 1.19 ± 0.12 1.9 ± 0.1 5.1 ± 0.3 1.3 ± 0.3
332 4968 ± 08 3.41 ± 0.03 1.11 ± 0.05 −0.12 ± 0.05 −9.152 ± 0.024 54254.425810 0.905 0.91 −0.272 0.91 ± 0.15 1.5 ± 0.2 3.9 ± 0.3 2.6 ± 0.7
333 4805 ± 44 2.89 ± 1.00 − −0.15 −37.758 ± 0.025 55632.479080 1.002 0.80 −0.349 1.63 ± 0.21 2.0 ± 0.3 9.6 ± 0.7 1.3 ± 0.9
334 4626 ± 50 2.79 ± 1.00 − −0.15 −37.076 ± 1.300 54661.266209 1.093 0.80 −0.426 1.52 ± 0.24 1.4 ± 0.3 9.1 ± 0.8 4.5 ± 3.8































No. Teff log g vt [Fe/H] RV MJD (B−V)0 MV BCV log L/L⊙ M R Age
[K] [cm s−2] [km s−1] [km s−1] +2400000 [d] [mag] [mag] [mag] [M⊙] [R⊙] [Gyr]
336 4535 ± 51 2.72 ± 1.00 − −0.15 −12.420 ± 0.038 54640.304641 1.244 0.65 −0.594 2.12 ± 0.12 1.7 ± 0.2 20.2 ± 0.8 2.1 ± 0.9
337 4702 ± 59 2.84 ± 1.00 − −0.15 −59.057 ± 0.170 55265.404826 1.170 0.71 −0.511 1.95 ± 0.17 1.7 ± 0.3 15.8 ± 0.9 2.2 ± 1.7
338 4818 ± 45 2.90 ± 1.00 − −0.15 −24.091 ± 0.050 55549.226863 0.884 0.92 −0.260 1.65 ± 0.19 2.5 ± 0.3 8.9 ± 0.6 0.6 ± 0.6
339 4983 ± 49 2.97 ± 1.00 − −0.15 −25.735 ± 0.023 55545.224213 0.712 1.23 −0.156 1.30 ± 0.25 2.0 ± 0.3 5.1 ± 0.6 1.2 ± 0.4
340 4632 ± 37 2.80 ± 1.00 − −0.15 −32.351 ± 0.027 53024.375191 1.061 0.80 −0.393 1.69 ± 0.14 1.8 ± 0.3 10.8 ± 0.6 1.7 ± 0.8
341 4603 ± 27 2.78 ± 1.00 − −0.15 −52.399 ± 0.039 53546.428189 1.092 0.80 −0.425 1.69 ± 0.26 1.6 ± 0.4 11.0 ± 0.9 2.6 ± 2.3
342 4040 ± 81 2.02 ± 1.00 − −0.15 −28.550 ± 0.356 53682.221007 1.770 −0.99 −1.672 2.77 ± 0.54 2.1 ± 0.4 60.3 ± 6.0 0.8 - 1.9
343 4334 ± 20 2.48 ± 1.00 − −0.15 −39.100 ± 0.505 54397.245642 1.202 0.68 −0.545 2.23 ± 0.12 2.0 ± 0.2 22.3 ± 0.7 1.4 ± 0.2
344 4636 ± 27 2.80 ± 1.00 − −0.15 − − 1.071 0.80 −0.403 1.58 ± 0.30 1.6 ± 0.5 9.5 ± 1.0 2.9 ± 1.9
345 4181 ± 25 2.27 ± 1.00 − −0.15 −9.303 ± 0.443 54401.206250 1.331 0.58 −0.704 1.81 ± 0.24 1.3 ± 0.3 15.1 ± 1.1 2.8 - 8.5
346 4818 ± 58 2.90 ± 1.00 − −0.15 −10.975 ± 0.026 54785.436667 0.993 0.80 −0.341 1.59 ± 0.11 1.9 ± 0.2 9.1 ± 0.5 1.2 ± 0.3
347 5162 ± 29 3.08 ± 1.00 − −0.15 −14.062 ± 0.070 53688.266343 0.935 0.86 −0.296 1.55 ± 0.16 2.1 ± 0.2 8.3 ± 0.5 1.1 ± 0.3
348 4027 ± 138 1.99 ± 1.00 − −0.15 −1.473 ± 0.044 53543.413843 1.715 −0.96 −1.473 2.88 ± 0.19 1.4 ± 0.3 66.3 ± 2.5 3.5 ± 1.1
Notes. The following columns present: (1) running number, (2–5) atmospheric parameters and their intrinsic uncertainties (effective temperatures, surface gravities, microturbulence velocities
and metallicities), (6) radial velocity from CCF, (7) epoch (MJD) of the radial velocity, (8–10) data obtained from Alonso et al. (1999) empirical calibration (color index, absolute magnitude and
bolometric correction), (11–14) derived stellar integral parameters and their uncertainties (luminosities, masses, radii and ages).
31
